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ABSTRACT 

Energy communities can take different measures to improve the economic savings derived from 

energy sharing, such as optimally aggregating members with diverse generation and load 

profiles or by shifting electricity demand throughout the day. Nevertheless, the magnitude of 

the cost savings from energy sharing are always bound by exogenous factors, such as the 

meteorological conditions that govern the generation from renewable energy sources and the 

fiscal policies and electricity tariffs, which determine the incentives to share energy with other 

community members. Given the lack of focus in the scientific literature on the exogenous factor, 

in this paper we study their impact on the cost savings in renewable energy communities 

composed of households with photovoltaic generators. To isolate only the impact of the 

exogenous factors, the cost savings of a single energy community are analysed in 37 different 

European countries, each with different solar potential and composition of retail electricity 

price. This study utilizes regression analysis to examine the impact of regulated costs, share of 

regulated cost in retail price, and specific solar generation as independent variables on cost 

savings in two distinct arrangements. By discerning their relationships, valuable insights into 

their influence on savings are gained. The results reveal the relationship between the regulated 

charges, the share of regulated charges in retail electricity prices and solar potential, on one 

hand, and the relative cost savings from energy sharing, on the other.  
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INTRODUCTION 

In the quest for sustainable and decentralized energy solutions, the concept of energy 

communities has emerged as a key model for uniting citizens, small businesses, and 

municipalities in collective actions to implement localized energy projects [1]. This innovative 

framework redefines energy ownership and paves the way for energy sharing, thus contributing 
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to enhanced economic benefits, reduced energy costs, and greater resilience against rising 

energy prices. 

 

By facilitating local energy exchanges among community members, energy communities create 

an environment suited for energy sharing, a practice that enables community members to 

virtually self-consume the energy that is generated by nearby generators, as if they were located 

behind their electricity meter [2]. Energy sharing improves the economic savings of community 

members, alleviates energy cost burdens and protects consumers against vulnerability to 

fluctuating energy prices. This interplay of factors underscores the transformative potential of 

energy sharing within the context of renewable energy communities. 

 

Amidst a backdrop of shifting global energy paradigms, the Member States of the European 

Union (EU) have responded by enacting legislation that is based on the principles of energy 

sharing and collective self-consumption. A cornerstone in this trajectory is the Directive EU 

2018/2001 on renewable energy [3], which outlines a definition of renewable energy 

communities and defines the mechanisms for localized energy exchanges. The essence of this 

regulatory support lies in different incentives that are manifested through regulated charges 

(network charges, levies, taxes etc.). A comprehensive overview of the different 

implementations of energy sharing regulation, both in the EU and worldwide, can be found in 

the works of Minuto et al. [4], Ines et al. [5], Frieden et al. [6,7] and Moura et al. [8]. Notably, 

the Italian energy community model showcases support for energy sharing through a 

combination of self-consumption premiums, ensuring guaranteed payments for energy shared 

within a defined time interval, and reductions in distribution network tariffs. The extensive 

analysis of this framework within the scientific literature, evident by the works of Stentati et al. 

[9], Cutore et al. [10], Viti et al. [11] and other, as reviewed in [12], underscores the pivotal 

role of optimizing energy management in communities and the impact of regulatory 

frameworks. 

 

The Italian model is characteristic of a broader body of scientific works that cover optimal 

management, technology sizing, and financial dynamics within energy communities. Among 

these works, Viti et al. [11] analyze the impacts of regulated charge components on energy 

sharing savings, casting light on the impact of incentives and exemption of regulated charges. 

Their analysis finds that the cost savings of the community reduce from 12% to 9% when all 

network charges are payed for the shared energy, noting that the savings fall to 5% when both 

network charges and other regulated charges are payed. Stentati et al. [9] introduce an 

optimization model tailored to the Italian context, focusing on the optimal operation of a 

community energy system. Furthermore, Cutore et al. [10] study energy community 

optimization through a comparable approach, additionally probing the dimensions of sizing and 

design of the community system. Similarly, Moncencchi et al. [13] consider the optimal sizing 

of an energy community, coupling it with a game-theoretic method for sharing the cost savings 

in the community. From their analysis, they conclude that the average cost savings are around 

31 EUR per community member. 

 

In Germany, the Tenant Electricity Model is deployed to empower building owners to invest in 

local renewable generators and share energy with their tenants [14]. The confluence of financial 

incentives, optimal technology sizing, and generation-storage interplay within this model, 

which are explored in [14], underscores the multifaceted nature of energy community 

dynamics. Similarly, the Austrian framework is representative of energy sharing incentives 

manifested as reduced network charges for the local energy sharing and clear guidance on key 
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of repartition (energy sharing keys). Fina et al. [15] assess energy sharing in Austrain 

communities, contrasting static and dynamic repartition keys in a hypothetical community 

setting. The findings of [15] indicate that the cost savings from energy sharing for prosumers 

range around 5%, while the savings of pure consumers range around 5-10%. The pursuit of 

optimal energy community sizing in Austrian settings is further advanced by Cosic et al. [16] 

encapsulating their insights within a mixed-integer linear optimization model which is used to 

explore different electricity tariff designs.  

 

The interplay between network charges, as one type of regulated charge, and energy sharing 

dynamics are central in the analyses of Schreck et al. [17] and Maldet et al. [18]. These studies 

highlight the role of network charge design in shaping peak power exchanges, with Schreck et 

al. [17] advocating for network charges based on connection capacity for optimal outcomes. 

Maldet et al. [18] delve into the value proposition of peer-to-peer energy trading, navigating 

the regulatory landscapes of Austria, Norway, and Ireland. The synthesis of these findings 

underscores the balance between the economic benefits to community members and the fiscal 

impact for distribution system operators, echoing the importance of enabling distribution 

system operators (DSOs) to fully recover their infrastructure investment costs. 

 

Most of these works consider solar photovoltaic (PV) generators as a cornerstone technology 

for the decarbonization of local energy systems and energy communities. A previous work of 

the authors, exploring the impact of regulated charges on the cost savings from energy sharing 

in European countries [19], revealed an interesting relationship between the cost savings, on 

one hand and, i) costs related to regulated charges and ii) specific energy generation from 

photovoltaic generators, on the other. Both parameters represent exogenous factors, which are 

outside the control of the community and which are determined by the local and national 

conditions in which a renewable energy community finds itself. Hence, the meteorological 

conditions, fiscal policies, and electricity tariffs shape the economic viability of energy sharing.  

 

Acknowledging the lack of focus on these factors within the scientific literature, this paper aims 

to explore their impact on cost savings in renewable energy communities. An investigation 

across 37 European countries, characterized by diverse solar potentials and retail electricity 

price compositions, is undertaken to assess the relationships between regulated costs, their share 

in retail prices, specific solar generation potential, and realized cost savings. In this paper, the 

relationships between these exogenous factors and the cost savings of energy sharing are 

studied through a regression analysis. 

METHODS 

Two types of energy communities are analyzed – one composed of prosumers with rooftop PV 

generators (first arrangement), and another for a community composed of consumers that share 

the generation of a nearby collective PV generator (second arrangement). The same two 

arrangements were previously studied in [19]. 

Calculating the cost savings from energy sharing 

This subsection presents the approach used for the calculation of the cost savings which 

community members yield from sharing energy in the community. The energy balances of the 

community, in each of the two energy sharing arrangements are shown in Figure 1. 
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Figure 1. Energy balance of the two energy sharing arrangements 

 

Cost savings in first energy sharing arrangement 

In the first arrangement, each member of the energy community has some load , ( )l ip t  and 

generation , ( )g ip t  profile. A portion of the electricity generation is self-consumed on-site

, ( )sc ip t , while the rest is exported in the grid , ( )ex ip t . The shared energy in the community N is 

equal to the overlap between the instantaneous exports and imports of community members, 

where , ( )im ip t  denotes the electricity import of member i.  

 

 
, , ,( ) min ( ), ( )

 

 
=  

 
 sh N ex i im i

i N i N

p t p t p t  (1) 

 

When there is no energy sharing, the electricity cost of a prosumer is equal to: 

 

 
, , ,( )= + + + −P i im i im n t v ex i exC E c c c c E c  (2) 

 

where ,im iE  and ,ex iE  are the imported and exported electricity for a given billing period, imc  is 

the energy and supply price payed for the imported electricity, nc  is the network charge, tc  

denotes other taxes, vc  is the value added tax and exc  is price of the exported electricity, usually 

ex imc c . The previous equation can be rewritten as: 

 

 
, , , ,( ) ( )= + + + − + + + −P i l i im n t v sc i im n t v ex i exC E c c c c E c c c c E c  (3) 

 

When community members share energy, member i virtually self-consumes a portion of the 

total shared energy ,sh iE  for which he/she pays a price shc  to the other members of the 

community, such that  ex sh imc c c . In order to maximize the savings of community members, 

assuming , the electricity bill of member i in is equal to [20]: 

 

, , , , , Ε
' ( ) ( ) ( )


= + + + − + + + − − − +EC i l i im n t v sc i im n t v ex i ex sh i im sh εε

C E c c c c E c c c c E c E c c c (4) 

 

sh imc c=
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Cost savings in second energy sharing arrangement 

The same rationale transfers to the second arrangement, comprised of consumers sharing energy 

from a collective PV. The electricity bill of member i is reduced only due to the energy sharing, 

i.e. virtually self-consumption of the collective PV generation: 

 

 , , , ,Ε
'' ( ) ( )


= + + + − − + −EC i l i im n t v sh i im sh ε ex i exε

C E c c c c E c c c E c  (5) 

 

In this arrangement, ,sh iE  denotes the energy that is shared between the collective PV and the 

community member i. At the community level, the energy shared in this manner is, in absolute 

terms, equal to the locally self-consumed and shared energy from the previous arrangement, 

given that the capacity of the PV systems in the two arrangements are equal, thus making the 

two arrangements comparable. As per (5), the benefit from energy sharing in the second 

arrangement depends on the shared energy, the price difference −im shc c  and the exemption of 

regulated charges.  

Statistical Analysis 

This section introduces the methods and techniques employed in conducting statistical analyses 

within the two distinct arrangements. The selected variables for the statistical analysis are given 

in the table below. 

 

Table 1. Analysis variables 

Variables Abbreviation  

Regulated Costs (EUR/kWh) RC         

Share of Regulated Cost in Retail Price (p.u) SRC        

Specific Solar Generation (kWh/kWp) SSG          

Cost Savings for arrangement 1 (%) CS1  

Cost Savings for arrangement 2 (%) CS2          

 

 

The statistical analysis is conducted in the R programming language [21]. 

 

Before delving into of the regression analyses, an Exploratory Data Analysis (EDA) is 

conducted. The underlying goal is to explore patterns, potential outliers, and decipher potential 

relationships nestled within the variables. Our EDA include descriptive statistics that provide 

an overview of the dataset’s central tendency and variability; data visualization; outlier 

detection and correlation analysis [21]. 

 

The core of the study unfolds with linear regression analyses [21, 22] that reveal potential trends 

and the magnitudes of influence of exogenous factors (specifically, RC, SRC, and SSG) on the 

cost savings associated for the two proposed arrangements (CS1 and CS2). By utilizing the 

aforementioned independent variables RC, SRC, SSG as predictors and the dependent variable 

CS1 (CS2), these analyses quantify linear relationships within the data. To evaluate the distinct 

impact of each independent variable, the dataset is normalized, i.e. the mean of each variable is 

set to 0, and the standard deviation to 1. This procedure eliminates inherent scale discrepancies, 
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facilitating an informed evaluation of their respective contributions to the dependent variable. 

Moreover, the normalization ensures that the intercept of the linear models is set to zero, thereby 

simplifying both the models and the analysis. 

 

Finally, LASSO regression is explored alongside conventional linear regression. LASSO 

facilitates variable selection by inducing sparsity in the coefficients. This enhances model 

interpretability by identifying influential independent variables while diminishing less relevant 

ones. The outcome is a refined model highlighting variables pivotal in explaining variations in 

the cost savings across the scenarios. The advantage in using LASSO regression is that it is 

preventing overfitting the data which results in unreliable predictions of 

high variance. This way, even though the performance of the model may be worse than the 

linear regression model, LASSO is more robust to future predictions [22]. 

CASE STUDY 

The impact of regulated charges on the benefits of energy sharing is assessed through the 

examination of energy sharing in 37 countries, encompassing EU Member States, members of 

the European Free Trade Association, and EU candidate countries. Energy communities, with 

no additional incentives or subsidies, apart from the assumed exemption of regulated charges, 

are assessed in this analysis. Each country possesses its distinct solar potential and electricity 

prices. A comparison of the benefits of energy sharing between countries is facilitated by the 

adoption of a single energy community with a fixed electricity consumption and installed 

photovoltaic (PV) capacity. The savings derived from energy sharing over a one-year span are 

analyzed for this community, which is composed of 30 households equipped with a PV 

generation capacity of 100 kWp. This capacity is distributed proportionally to the annual 

consumption in the first arrangement (community of prosumers) and is aggregated as a single 

generator in the second arrangement (community of consumers with collective PV). 

 

It is postulated that the community benefits from an exemption from all regulated charges for 

the locally shared (exchanged) energy among its members. The electricity consumption profiles 

of community members are sourced from [23]. The original dataset, stemming from a field 

study in Germany, provides electricity measurements for 200 households with a 15-minute 

temporal resolution. From this dataset, electricity consumption data for a one-year period from 

30 households are selected, each with an annual electricity consumption ranging from 2500-

5000 kWh, reflective of the average electricity consumption of European households (3700 

MWh) [24]. 

 

While the community's electricity consumption and installed PV capacity remain constant, the 

operating conditions of the community differ depending on the country of location. The initial 

condition influencing energy sharing within the community pertains to PV electricity 

generation. To compute the energy generated by the PV in a given country, PVGIS [25] is 

employed. Hourly generation profiles for the PV are computed for the capital city of each 

country, utilizing SARAH-2 solar irradiation data for the latest available year, assuming 

optimized azimuth and slope. The dataset adopts a time step of 1 hour, resulting in the alignment 

and averaging of electricity consumption data to 1-hour values. 

 

The third set of input data used in the analysis represents electricity price data. The electricity 

prices utilized in the analysis are sourced from the Eurostat database, which encompasses 

average electricity price components for household consumers for the year 2021, the latest 

available data at the time of analysis [26]. Generally, the retail electricity price paid by 
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households comprises components for energy and supply, network charges, value added tax 

(VAT), and other taxes denoted as "other regulated charges" (the sum of renewable tax, capacity 

tax, environmental tax, nuclear taxes, and other regulated charges), as defined in [26]. 

Deductions and tax returns on electricity bills are excluded from the analysis due to their 

variability and potential transitory nature. For energy sharing, constant values are assumed for 

"energy" and "supply," both set at half of "other regulated charges," reflecting the trend of lower 

wholesale prices during daytime and promoting self-consumption. 

RESULTS AND DISCUSSION 

 

After calculating the electricity costs of the energy community for the two energy sharing 

arrangements, as discussed in the previous section, a comprehensive regression analysis was 

executed to evaluate the factors that impact the cost savings from energy sharing. The analysis 

followed a systematic methodology encompassing several key steps.  

 

Descriptive statistics and Data visualization 

 

Firstly, descriptive statistics were computed for each variable, encompassing measures such as 

mean, standard deviation, median, minimum, maximum, kurtosis, and skewness. These 

statistics are summarized in Table 2. 

 

 Table 2. Descriptive statistics 

Statistics RC SRC SSG CS1 CS2 

Mean 0.101 0.569 1247.713 3.606 35.919 

Standard deviation 0.056 0.136 215.860 0.443 5.407 

Median 0.095 0.591 1211.984 3.648 35.353 

Minimum 0.016 0.166 855.851 2.683 27.772 

Maximum 0.243 0.765 1751.527 4.824 48.367 

Kurtosis 3.257 3.785 2.365 3.155 2.277 

Skewness 0.697 -1.049 0.379 0.137 0.342 

 

It can be observed that SSG has very high standard deviation, which is expected considering 

the different meteorological conditions in the analyzed countries. The kurtosis for each variable 

has a value around 3 which indicates that there aren't any extreme outliers and they all have 

distribution similar to a normal distribution. SRC is right-skewed, whereas the other variables 

are left-skewed. 

 

Utilizing QQ plots, the distribution patterns of variables are visualized in Figure 2. Notable 

patterns observed are that none of the variables follow a normal distribution because there are 

data points near the ends of the diagonal that don't lie near it. However, these discrepancies 

aren’t extreme, so it can be assumed that the data are normally distributed.  
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Figure 2. QQ plots of the variables  

 

Correlation analysis  

 

 

The Pearson correlation coefficients were calculated to quantify the strength and direction of 

relationships among variables. The results from the correlation analysis are given in Table 3.  

Table 3. Pearson correlation coefficients  

Variable RC SRC SSG 

CS1 0.38 0.44 0.41 

CS2 -0.26 -0.51 0.99 

 

The values of the Pearson correlation coefficient indicate there is a weak linear relationship 

between each of the independent variables and the target variable CS1. This suggests that fitting 

a linear model is not optimal for representing the relationships in the first arrangement. On the 

other hand, there is a very weak negative linear relationship between CS2 and RC;  a weak 

negative linear relationship between CS2 and SRC, and a very strong linear relationship 

between CS2 and SSG. This suggests that SSG could be a better predictor of CS2, meaning that 

more solar generation could lead to higher cost savings. It should be noted that this statement 

is valid up to the point that the community is able to absorb the additional solar generation.  

 

 

Linear regression models  

The data is normalized to explore the relative influence of each variable in model building and 

after that, for each arrangement the following models are built:  

- simple linear regressions with each independent variable separately,  

- multiple linear regression, and 

- multiple linear regression with interaction terms.  
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Model selection was conducted by the Akaike Information Criterion (AIC). Thus, the multiple 

linear regression is the model with lowest AIC value of 66.07 for the first arrangement, and the 

multiple linear regression for the second arrangement with AIC value of -32.92. Thus, the fitted 

regression model for the first arrangement with regression coefficients rounded to four decimal 

places is: 

 

 1 0.0682 0.8065 0.8339=  +  + CS RC SRC SSG  (6) 

 

while for the second arrangement it is: 

 

 2 0.0966 0.0964 0.9681=  −  + CS RC SRC SSG  (7) 

 

By inspection, it is evident that for the first arrangement the SRC and SSG variables have a 

higher influence on the output CS1, whereas for the second arrangement only the SSG has a 

high influence on the output CS2. 

 

Residual analysis of the models 

 

The residual analysis of the model (6) for the first arrangement is given in Figure 3. It shows 

that the median of the residuals is centered around zero, so the distribution of the residuals is 

somewhat symmetrical, i.e., it is slightly right-skewed. There isn't an extreme variability 

because the residuals are clustered around zero, except for four outliers. This tells that the model 

is not predicting as well at the higher ranges of the cost savings as it does for the low ranges. 

The QQ plot shows there are outliers on both ends of the plot, but those on the upper end look 

more severe than those on the bottom. Overall the residuals look to have a normal distribution.  

 

 
Figure 3. Residual analysis of linear model (6) of first arrangement 
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As can be concluded from Figure 4, the median of the residuals of the linear model (7) for the 

second arrangement is also centered around zero and the distribution is slightly right-skewed. 

It is evident that this model is not predicting well at higher ranges of the cost savings as it does 

for the low ranges. The QQ plot shows there are outliers on the upper end that are very severe.  

 

 
Figure 4. Residual analysis of linear model (7) of second arrangement 

 

Confidence intervals and statistical tests on individual regression coefficients  

The 95% confidence intervals on individual regression coefficients in the obtained linear 

models are given in the Tables 4 and 5, respectively.  

 

Table 4. Results for the coefficients in the regression model (6) 

Variable 95% confidence interval t-statistic p-value 

RC (-0.189, 0.325) 0.54 0.593 

SRC (0.523, 1.090) 5.789 0.000 

SSG (0.620, 1.047) 7.939 0.000 

Table 5. Results for the coefficients in the regression model (7) 

Variable Confidence interval t-statistic p-value 

RC (0.029, 0.164) 2.913 0.006 

SRC (-0.171, -0.022) -2.636 0.013 

SSG (0.912, 1.024) 35.113 0.000 
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Next, the t-statistic of the coefficients indicates whether certain coefficient can be removed 

from the regression model suggesting that the effect of the corresponding predictor variable is 

likely to be not significant within the population. The larger the t-statistic is, the more certain it 

is that the coefficient is not zero. The degrees of freedom of the t-statistic are always associated 

with the degrees of freedom of the residual standard error. A test of significance of regression 

is conducted using level of significance 0.05. The null hypothesis that the coefficient is zero is 

rejected if 
0 0.005 2.032 =t t , where 𝑡0 is the observed value of the used t-statistic. The Tables 

4 and 5 provide the t-values and p-values of each of the coefficients of models (6) and (7). 

Based on the results, for the linear model (6) of the first arrangement, the null hypothesis is 

accepted for the coefficient of RC, while for SRC and SSG the null hypothesis is rejected. For 

the linear model (7) of the second arrangement, the null hypotheses are rejected for all 

regression coefficients. The same findings are confirmed from the p-value of each of the 

coefficients. 

 

According to the previous discussion, after omitting the variable that is not contributing to the 

target CS1, new reduced models are fitted. Thus, the final model for the arrangement 1 is: 

 

 1 0.8065 0.8339=  + CS SRC SSG  (8) 

 

and for arrangement 2 the original models (7) is kept. The performance and the adequacy of the 

models are judged by the coefficients of multiple determination. For the first model, the 

coefficient of multiple determination is  and adjusted , and for the 

second model  and adjusted . Thus, for the first model 71.8% of the 

variability of the CS1 is explained by the predictors, and 70.2% of the variability is explained 

while accounting for the number of predictors. For the second model 98.1% of the variability 

of the CS2 is explained by the predictors, and 97.9% of the variability is explained while 

accounting for the number of predictors.  

 

Lasso regression models 

 

Additionally, LASSO regression was conducted on both arrangements to discern influential 

variables and achieve model selections. This procedure entailed subjecting the data to variable 

selection through regularization, i.e. constraining the minimization function to -ball with 

radius +λ  as a hyperparameter, effectively constraining coefficients towards zero. By 

tuning the regularization parameter, varying levels of variable inclusion is achieved, yielding 

insights into the most impactful predictors unique to each scenario. The values for 
3 510 ,10−   λ . After 10-fold cross-validation, for the first model the value of  is 0.008, and 

the LASSO model is: 

 

 
1 0.065 0.793 0.818=   lassoCS RC+ SRC+ SSG  (9) 

 

(with  and adjusted ). We confirm that the RC has a weak influence on 

the target CS1 and could be omitted from the model.  

2 0.718=R 2 0.702=adjR

2 0.981=R 2 0.979=adjR

1l 1l

λ

2 0.720=R 2 0.695=adjR
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For the second model the value of  is 0.001 after 10-fold cross-validation, and the LASSO 

model is: 

 

 
1 0.093 0.093 0.986=  −  lassoCS RC SRC+ SSG  (10) 

 

(with  and adjusted ). It is evident that the variable with the highest 

influence is SSG. 

CONCLUSION 

Our investigation embraced a comprehensive methodology to assess the impact of two 

exogenous factors (regulated charges and solar irradiation) on the cost savings from energy 

sharing. Two distinct arrangements of energy sharing were studied, for a single community, in 

37 European countries. Using the results from this analysis, an exhaustive exploration of 

descriptive statistics, core data attributes are explored—mean, median, kurtosis, and standard 

deviation. QQ plots provided distribution insights, unveiling key patterns such that the 

distribution of the data approximately normally distributed. 

The subsequent correlation analysis uncovered interrelationships among variables, vital for 

understanding arrangement nuances. The variables in the first arrangement have a weaker linear 

relationship with the target, and such linear model might not fit the data optimally. On the 

contrary, for the second arrangement there is a strong linear relationship with the variable SSG. 

Model selection is conducted by the Akaike Information Criterion (AIC), consistently led to 

the optimal models for each arrangement. For both arrangements it is the multiple linear 

regression model. 

The analysis demonstrates that within the first arrangement, there is a statistically significant 

correlation between the cost savings which the community obtains from energy sharing and (i) 

the Share of Regulated Charges in the retail electricity price and the (ii) Specific Solar 

Generation. In contrast, for the second arrangement, a statistically significant correlation was 

found only between the Specific Solar Generation and the cost savings. In addition to the 

comprehensive analysis, the application of LASSO regression further elucidated the influential 

variables, significantly enhancing the understanding of the arrangements. LASSO's variable 

selection methodology extracted predictors that are distinctive to each individual scenario. 

REFERENCES 

 

[1] V.Z. Gjorgievski, S. Cundeva, G.E. Georghiou, Social arrangements, technical designs 

and impacts of energy communities: A review, Renew. Energy. 169 (2021). 

https://doi.org/10.1016/j.renene.2021.01.078. 

[2] M. Gržanić, T. Capuder, N. Zhang, W. Huang, Prosumers as active market participants: 

A systematic review of evolution of opportunities, models and challenges, Renew. 

Sustain. Energy Rev. 154 (2022). https://doi.org/10.1016/j.rser.2021.111859. 

[3] European Parliament, Directive (EU) 2018/2001 of the European Parliament and of the 

Council of 11 December 2018 on the promotion of the use of energy from renewable 

sources, 2018. https://eur-lex.europa.eu/legal-

λ

2 0.981=R 2 0.979=adjR

1002-12

Authors of this paper keep all rights to the paper. Any use of this document without explicit approval from authors is strictly forbidden.



13 

 

 

 

content/EN/TXT/?uri=uriserv:OJ.L_.2018.328.01.0082.01.ENG&toc=OJ:L:2018:328:

TOC. 

[4] F.D. Minuto, A. Lanzini, Energy-sharing mechanisms for energy community members 

under different asset ownership schemes and user demand profiles, Renew. Sustain. 

Energy Rev. 168 (2022) 112859. 

https://doi.org/https://doi.org/10.1016/j.rser.2022.112859. 

[5] C. Inês, P.L. Guilherme, M.G. Esther, G. Swantje, H. Stephen, H. Lars, Regulatory 

challenges and opportunities for collective renewable energy prosumers in the EU, 

Energy Policy. (2020). https://doi.org/https://doi.org/10.1016/j.enpol.2019.111212. 

[6] D. Frieden, A. Tuerk, A.R. Antunes, V. Athanasios, A.-G. Chronis, S. D’Herbemont, M. 

Kirac, R. Marouço, C. Neumann, E.P. Catalayud, N. Primo, A.F. Gubina, Are We on the 

Right Track? Collective Self-Consumption and Energy Communities in the European 

Union, Sustainability. 13 (2021) 12494. https://doi.org/10.3390/su132212494. 

[7] D. Frieden, A. Tuerk, C. Neumann, S. D’Herbemont, J. Roberts, Collective self-

consumption and energy communities : Trends and challenges in the transposition of the 

EU framework, Compile. (2020). 

[8] R. Moura, M.C. Brito, Prosumer aggregation policies, country experience and business 

models, Energy Policy. 132 (2019). https://doi.org/10.1016/j.enpol.2019.06.053. 

[9] M. Stentati, S. Paoletti, A. Vicino, Optimization of energy communities in the Italian 

incentive system, in: IEEE PES Innov. Smart Grid Technol. Conf. Eur., 2022. 

https://doi.org/10.1109/ISGT-Europe54678.2022.9960513. 

[10] E. Cutore, R. Volpe, R. Sgroi, A. Fichera, Energy management and sustainability 

assessment of renewable energy communities: The Italian context, Energy Convers. 

Manag. 278 (2023). https://doi.org/10.1016/j.enconman.2023.116713. 

[11] S. Viti, A. Lanzini, F.D. Minuto, M. Caldera, R. Borchiellini, Techno-economic 

comparison of buildings acting as Single-Self Consumers or as energy community 

through multiple economic scenarios, Sustain. Cities Soc. 61 (2020). 

https://doi.org/10.1016/j.scs.2020.102342. 

[12] E. Cutore, A. Fichera, R. Volpe, A Roadmap for the Design, Operation and Monitoring 

of Renewable Energy Communities in Italy, Sustain. 15 (2023). 

https://doi.org/10.3390/su15108118. 

[13] M. Moncecchi, S. Meneghello, M. Merlo, A game theoretic approach for energy sharing 

in the italian renewable energy communities, Appl. Sci. 10 (2020). 

https://doi.org/10.3390/app10228166. 

[14] F. Braeuer, M. Kleinebrahm, E. Naber, F. Scheller, R. McKenna, Optimal system design 

for energy communities in multi-family buildings: the case of the German Tenant 

Electricity Law, Appl. Energy. 305 (2022). 

https://doi.org/10.1016/j.apenergy.2021.117884. 

[15] B. Fina, C. Monsberger, H. Auer, Simulation or estimation?—Two approaches to 

calculate financial benefits of energy communities, J. Clean. Prod. (2021) 129733. 

https://doi.org/https://doi.org/10.1016/j.jclepro.2021.129733. 

[16] A. Cosic, M. Stadler, M. Mansoor, M. Zellinger, Mixed-integer linear programming 

based optimization strategies for renewable energy communities, Energy. 237 (2021). 

https://doi.org/10.1016/j.energy.2021.121559. 

[17] S. Schreck, R. Sudhoff, S. Thiem, S. Niessen, On the Importance of Grid Tariff Designs 

in Local Energy Markets, Energies. 15 (2022) 6209. 

https://doi.org/https://doi.org/10.3390/en15176209. 

[18] M. Maldet, F.H. Revheim, D. Schwabeneder, G. Lettner, P.C. del Granado, A. Saif, M. 

L{\"o}schenbrand, S. Khadem, Trends in local electricity market design: Regulatory 

1002-13

Authors of this paper keep all rights to the paper. Any use of this document without explicit approval from authors is strictly forbidden.



14 

 

 

 

barriers and the role of grid tariffs, J. Clean. Prod. 358 (2022) 131805. 

https://doi.org/https://doi.org/10.1016/j.jclepro.2022.131805. 

[19] V.Z. Gjorgievski, B. Velkovski, F.D. Minuto, S. Cundeva, N. Markovska, Energy 

sharing in European renewable energy communities: Impact of regulated charges, 

Energy. 281 (2023) 128333. 

https://doi.org/https://doi.org/10.1016/j.energy.2023.128333. 

[20] V.Z. Gjorgievski, S. Cundeva, N. Markovska, G.E. Georghiou, Virtual net-billing: A fair 

energy sharing method for collective self-consumption, Energy. Volume 254 (2022) 

124246. https://doi.org/https://doi.org/10.1016/j.energy.2022.124246. 

[21] G. James, D. Witten, T. Hastie, R. Tibshirani, An Introduction to Statistical Learning 

with Applications in R, Springer, 2013. 

[22] D.C. Montgomery, E.A. Peck, G.G. Vining, Introduction to Linear regression Analysis, 

Wiley, 2012. 

[23] A. Beyertt, P. Verwiebe, S. Seim, F. Milojkovic, J. Müller-Kirchenbauer, 

Felduntersuchung zu Behavioral Energy Efficiency Potentialen von privaten Haushalten, 

Https://Doi.Org/10.5281/Zenodo.3855575. (n.d.). https://zenodo.org/record/3855575. 

[24] ODYSSEE-MURE, Sectoral profile-households: Electricity consumption per dwelling, 

n.d. https://www.odyssee-mure.eu/publications/efficiency-by-

sector/households/household-eu.pdf. 

[25] Joint Research Centre of the European Comission, PVGIS, (n.d.). 

https://re.jrc.ec.europa.eu/pvg_tools/en/tools.html. 

[26] Eurostat, Electricity prices components for household consumers - annual data (from 

2007 onwards), (2022). 

https://ec.europa.eu/eurostat/databrowser/view/nrg_pc_204_c/default/table?lang=en. 

 

 

 

1002-14

Authors of this paper keep all rights to the paper. Any use of this document without explicit approval from authors is strictly forbidden.



 

University of Zagreb, Zagreb, Croatia 
University of Lisbon (IST), Lisbon, Portugal 

 
In cooperation with 

Aalborg University, Aalborg, Denmark 
University of Belgrade, Belgrade, Serbia 

Brno University of Technology, Brno, Czech Republic 
Universidad de Buenos Aires, Buenos Aires, Argentina 

TH Köln – University of Applied Sciences, Cologne, Germany 
Cyprus University of Technology, Limassol, Cyprus 

KU Leuven (Catholic University of Leuven), Leuven, Belgium 
University of Dubrovnik, Dubrovnik, Croatia 
Griffith University, Queensland, Australia 

Hamburg University of Applied Sciences, Hamburg, Germany 
Imperial College London, London, United Kingdom 

Jozef Stefan International Postgraduate School, Ljubljana, Slovenia 
Macedonian Academy of Sciences and Arts, MASA-RCESD, Skopje, Macedonia 

University of Naples Federico II, Naples, Italy 
Paderborn University, Paderborn, Germany 

University of Palermo, Palermo, Italy 
Federal University of Rio de Janeiro, Rio de Janeiro, Brazil 

University of Sarajevo, Sarajevo, Bosnia and Herzegovina 
University of Tirana, Tirana, Albania 

The Scientific and Technological Research Council of Turkey (TÜBİTAK), Ankara, Turkey 

Universitat Politècnica de València, València, Spain 
"Vinča" Institute of Nuclear Sciences, Belgrade, Serbia 

Warsaw University of Technology, Warsaw, Poland 
Xi'an Jiaotong University, Xi'an, Shaanxi, China 

 
Executive organizers 

 
International Centre for Sustainable 
Development of Energy, Water and 

Environment Systems, Zagreb, Croatia 
 

ORES, Zagreb, Croatia 
Applicon tours

Partners 
The Combustion Institute – Adria Section, Zagreb, Croatia 

Slovenian Association for the Club of Rome, Ljubljana 
Croatian Academy of Engineering, Zagreb, Croatia 

Mediterranean Network for Engineering Schools and Technical Universities, Marseille, France 
The World Academy of Art and Science 

  

BLAGOJA
Typewritten Text



 

Prof. Maria da Graça Carvalho, Instituto Superior Técnico, Lisbon, Portugal, Chair 
Prof. Neven Duic, University of Zagreb, Zagreb, Croatia, Co-chair 
Prof. Henrik Lund, Aalborg University, Aalborg, Denmark, Co-Chair for Northern Europe 
Prof. Ingo Stadler, TH Köln, Cologne, Germany, Co-Chair for Western Europe 
Prof. Poul Alberg Østergaard, Aalborg University, Aalborg, Denmark 
Prof. Susana Boeykens, Universidad de Buenos Aires, Buenos Aires, Argentina 
Prof. Annamaria Buonomano, University of Naples Federico II, Napoli, Italy 
Prof. Francesco Calise, University of Naples Federico II, Naples, Italy 
Prof. Raf Dewil, KU Leuven, Leuven, Belgium 
Prof. Zvonimir Guzović, University of Zagreb, Zagreb, Croatia 
Dr. Şiir Kilkiş, The Scientific and Technological Research Council of Turkey (TÜBİTAK), Ankara, 

Turkey 
Prof. Soteris Kalogirou, Cyprus University of Technology, Limassol, Cyprus 
Prof. Tarik Kupusovic, University of Sarajevo, Sarajevo, Bosnia and Herzegovina 
Prof. Christos N. Markides, Imperial College London, London, United Kingdom 
Prof. Natasa Markovska, Macedonian Academy of Sciences and Arts, Skopje, North Macedonia 
Prof. Brian Vad Mathiesen, Aalborg University, Aalborg, Denmark 
Prof. Henning Meschede, University Paderborn, Paderborn, Germany 
Prof. Mousa Mohsen, Commission for Academic Accreditation, United Arab Emirates 
Prof. Carla Montagud Montalvá, Universitat Politecnica de Valencia, Spain 
Prof. Adolfo Palombo, University of Naples Federico II, Naples, Italy 
Prof. Antonio Piacentino, University of Palermo, Palermo, Italy 
Prof. Nikola Rajakovic, University of Belgrade, Belgrade, Serbia 
Prof. Nikola Ruzinski, University of Zagreb, Zagreb, Croatia 
Prof. Eduardo Serra, Universidade Federal do Rio de Janeiro – UFRJ, Rio de Janeiro, Brazil 
Prof. Daniel Rolph Schneider, University of Zagreb, Zagreb, Croatia 
Prof. Rodney Stewart, Griffith University, Gold Coast City, Australia 
Prof. Krzysztof Urbaniec, Warsaw University of Technology, Plock, Poland 
Dr. Petar Sabev Varbanov, Brno University of Technology - VUT Brno, Brno, Czech Republic 
Prof. Qiuwang Wang, Xi'an Jiaotong University, Xi'an, Shaanxi, China 
Prof. Kledi Xhaxhiu, Faculty of Natural Sciences, University of Tirana, Tirana, Albania 
Prof. Aleksander Zidanšek, Jozef Stefan International Postgraduate School, Ljubljana, Slovenia 
 
Honorary members 
Prof. Kemal Hanjalic, Delft University of Technology, Delft, Netherlands 
Prof. Vyacheslav Kafarov, Industrial University of Santander, Bucaramanga, Colombia 
Prof. Walter Leal Filho, Hamburg University of Applied Sciences, Hamburg, Germany 
Prof. Vladimir Lipovac, University of Dubrovnik, Dubrovnik, Croatia, honorary member 
Prof. Simeon Oka, Institute Vinca, Novi Beograd, Belgrade, Serbia 
Prof. Jordan Pop-Jordanov, Macedonian Academy of Sciences and Arts, Skopje, Macedonia 
Dr. Subhas K. Sikdar, United States Environmental Protection Agency, Cincinnati, United States 
Prof. Ivo Šlaus, Rudjer Boskovic Institute, Zagreb, Croatia 
Prof. Xiliang Zhang, Tsinghua University, Beijing, China 
 

 



 

Prof. Neven Duic, University of Zagreb, CHAIR 
Prof. Goran Krajačić, University of Zagreb, CO-

CHAIR 
Prof. Zvonimir Guzović, University of Zagreb, 

Conference secretary 
Dr. Marko Ban, SDEWES Centre 
Ms. Ana-Marija Ljubanovic, SDEWES Centre 
Ms. Andreja Biskup Lazanin, SDEWES Centre 
Dr. Tomislav Pukšec, University of Zagreb 
Ms. Doris Beljan, University of Zagreb 
Dr. Tibor Bešenić, University of Zagreb 
Mr. Franisco Flores, Pontificia Universidad 

Católica de Valparaíso 

Mr. Luka Herc, University of Zagreb 
Mr. Filip Jurić, University of Zagreb 
Ms. Ana Kodba, University of Zagreb 
Mr. Marijan Marković, University of Zagreb 
Mr. Josip Miškić, University of Zagreb 
Ms. Zvjezdana Nađ Dujmović, SDEWES 

Centre 
Mr. Antun Pfeifer, University of Zagreb  
Mr. Goran Stunjek, University of Zagreb  
 
 

 
 

Publisher Faculty of Mechanical Engineering and Naval Architecture, Zagreb  

 

ISSN – 2706-3690 (digital proceedings) 
  

Editors 
  
Marko Ban 
Neven Duić 
Daniel Rolph Schneider 
Davide Astiaso Garcia 
Giovanni Barone 
Stanislav Boldyryev 
Annamaria Buonomano 
Francesco Calise 
Paolo Colbertaldo 
Neven Duić 
Yee Van Fan 
Cesare Forzano 

Marta Gandiglio 
Tomás Gómez-Navarro 
Daniele Groppi 
Małgorzata Kacprzak 
Soteris Kalogirou 
Damian Kasperczyk 
Goran Krajačić 
Flavio Manenti 
Luis Javier Miguel González 
Hrvoje Mikulčić 
Carla Montagud Montalvá 
Benedetto Nastasi 

Adolfo Palombo 
Nikola Rajakovic 
Alessandro Romagnoli 
Tine Seljak 
Alessio Tafone 
Marian Trafczynski 
Laura Vanoli 
Petar Sabev Varbanov 
Constantinos Vassiliades 
Maria Vicidomini 
Milan Vujanović 

 

Technical Editors   Aleksandra Mudrovčić, Marko Ban 

 

 



 

Dr. L. Aelenei, Portugal; Prof. A. Ajanovic, Austria; Prof. S. Ajib, Germany; Dr. S. Alabrudzinski, Poland; Prof. A.H. 

Alami, United Arab Emirates; Prof. A. Alami Merrouni, Morocco; Dr. D.M. S. Albuquerque, Portugal; Prof. M. Alcani, 

Albania; Dr. M. Alfe, Italy; Prof. T. Ali, United Arab Emirates; Dr. A. Alouache, Algeria; Dr. M. Alsheyab, Qatar; Dr. 

P. Ammendola, Italy; Dr. M. Amosa, Nigeria; Prof. A. Anastasovski, North Macedonia; Dr. V. Andiappan, Malaysia; 

Dr. S. Aneli, Italy; Dr. A. Anić Vučinić, Croatia; Dr. S. Anweiler, Poland; Dr. E. Apaydın Varol, Turkey; Prof. O. 

Araujo, Brazil; Prof. P. Artaxo, Brazil; Dr. E. Assoumou, France; Prof. D. Astiaso Garcia, Italy; Prof. S. Atabay, 

United Arab Emirates; Prof. N. Ates, Turkey; Prof. S. Avdullahi, Kosovo; Dr. S. Avgousti, Cyprus; Prof. J. Avsec, 

Slovenia; Prof. B. Škrbić, Serbia; Dr. R. Šomplák, Czech Republic; Prof. V. Šušteršič, Serbia; Dr. T. Žakula, Croatia; 

Dr. A. Žnidarčič, Slovenia; Dr. U. Žvar Baškovič, Slovenia; Prof. R. Černý, Czech Republic; Prof. M. Ćalasan, 

Montenegro; Prof. J. Baeyens, Belgium; Dr. V. Bakić, Serbia; Prof. T. Baklacioglu, Turkey; Dr. A. Baldinelli, Italy; 

Prof. T. Baležentis, Lithuania; Prof. J. Baleta, Croatia; Dr. M. Ban, Croatia; Prof. G. Bandov, Croatia; Dr. G. Barone, 

Italy; Dr. P. Bartocci, Italy; Dr. L. Bartolucci, Italy; Dr. I. Barut, Turkey; Dr. S. Basack, Argentina; Dr. I. Batas Bjelic, 

Serbia; Dr. T. Bešenić, Croatia; Prof. J.A. Becerra Villanueva, Spain; Prof. K. Behzadian, United Kingdom; Dr. E. 

Bellos, Greece; Dr. Y. Belyayev, Kazakhstan; Dr. P. Benalcazar, Poland; Dr. U. Berardi, Canada; Dr. M. Berni, 

Brazil; Dr. D. Beysens, France; Prof. J. Bogdanović-Jovanović, Serbia; Dr. A. Bokhari, Pakistan; Prof. S. 

Boldyryev, Croatia; Dr. J. Bonet-Ruiz, Spain; Dr. M. Bonomolo, Italy; Dr. S. Borjigin, China; Dr. P. Brachi, Italy; Dr. 

T.A. Branca, Italy; Dr. Y. Bravo, Spain; Prof. R.M. Brito Alves, Brazil; Prof. A. Bucic-Kojic, Croatia; Dr. M. Budanko, 

Croatia; Dr. A. Buzási, Hungary; Dr. S. Caldera, Australia; Dr. C. Caligiuri, Italy; Dr. R. Caponi, Italy; Dr. F.L. 

Cappiello, Italy; Prof. T. Capuder, Croatia; Prof. C. Carcasci, Italy; Dr. F. Carvalheiro, Portugal; Dr. M. Carvalho, 

Brazil; Prof. B. Castellani, Italy; Dr. B. Castells Somoza, Spain; Dr. P. Catrini, Italy; Dr. J. Cerezo, Mexico; Prof. G. 

Cerri, Italy; Prof. R. Chacartegui, Spain; Dr. F. Chang, Taiwan; Dr. M. Charde, United Arab Emirates; Dr. X. Cheng, 

China; Prof. S. Cherubini, Italy; Dr. B.L.F. Chin, Malaysia; Dr. N. Chiwaye, South Africa; Prof. W. Ciesielski, Poland; 

Dr. G. Cinti, Italy; Prof. M. Cipek, Croatia; Dr. P. Colbertaldo, Italy; Prof. G. Comodi, Italy; Prof. A. Cormos, Romania; 

Prof. C.C. Cormos, Romania; Prof. M. Correia De Oliveira, Portugal; Prof. N. Cukovic Ignjatovic, Serbia; Prof. U. 

Cvelbar, Slovenia; Dr. D. Cvetinović, Serbia; Dr. S. Cvetkovic, Serbia; Prof. J. Czerwiński, Poland; Dr. D. 

D'agostino, Italy; Dr. M. Dang, Netherlands; Prof. G. Davis, United States; Dr. M.C. Díaz-Ramírez, Spain; Prof. I. 

Džijan, Croatia; Prof. M. Dębowski, Poland; Prof. A. De Bernardinis, France; Prof. C. De Blasio, Finland; Prof. J. De 

Greef, Belgium; Prof. P. De Palma, Italy; Prof. A. De Pascale, Italy; Prof. N. Degiuli, Croatia; Prof. M. Despotovic, 

Serbia; Dr. S. Di Fraia, Italy; Dr. M.A. Dias, Brazil; Prof. F.B. Dilek, Turkey; Prof. C. Dinca, Romania; Prof. I. Dincer, 

Canada; Dr. J. Domac, Croatia; Dr. D.F. Dominković, Denmark; Dr. Y. Dong, China; Dr. B. Doračić, Austria; Dr. D. 

Dović, Croatia; Prof. J. Drewnowski, Poland; Prof. P. Droege, Germany; Dr. S. Du, China; Prof. E. Duarte, Portugal; 

Prof. M. Dudziak, Poland; Prof. M. Dzikuć, Poland; Dr. A. Egusquiza, Spain; Dr. K. Elfeky, China; Dr. R. Escandón, 

Spain; Prof. V. Eveloy, United Arab Emirates; Prof. G. Evola, Italy; Prof. B. Fabiano, Italy; Dr. Y.V. Fan, Czech 

Republic; Dr. F.J. Farfan Orozco, Finland; Dr. F. Fatigati, Italy; Dr. F. Feijoo, Chile; Prof. F. Ferella, Italy; Dr. F. 

Fernández Hernández, Spain; Prof. L. Ferrari, Italy; Dr. L. Fiala, Czech Republic; Prof. D. Fiaschi, Italy; Dr. R. Figaj, 

Poland; Dr. K. Fijalkowski, Poland; Ms. O. Filho, Brazil; Prof. V. Filipan, Croatia; Prof. S. Filipović, Serbia; Prof. R.V. 

Filkoski, North Macedonia; Prof. A. Flamos, Greece; Dr. K.F.S. Fong, China; Prof. D. Foo, Malaysia; Dr. C. Forzano, 

Italy; Prof. V. Franzitta, Italy; Prof. F. Freire, Portugal; Prof. A. Friedl, Austria; Prof. A. Gagliano, Italy; Dr. M.T. García-

Álvarez, Spain; Dr. G. Garcia-Garcia, Spain; Dr. M. Garcia-Melon, Spain; Dr. T. Gómez-Navarro, Spain; Dr. I. 

Güttler, Croatia; Prof. K. Gennadii, Ukraine; Dr. M. Genovese, Italy; Prof. M. Georgiadis, Greece; Prof. A. Georgiev, 

Bulgaria; Dr. T. Gerres, Spain; Dr. T. Gerres, Spain; Dr. A. Gholamzadeh Chofreh, Czech Republic; Dr. A. Gianfreda, 

Italy; Dr. D. Giannakopoulos, Greece; Dr. G.F. Giuzio, Italy; Dr. S. González-García, Spain; Prof. D. Gordic, Serbia; 

Prof. L. Gotal Dmitrovic, Croatia; Prof. A. Gougam, United States; Dr. E. Grabias-Blicharz, Poland; Prof. A. Greco, 

Italy; Dr. L. Greco, Italy; Prof. D. Groppi, Italy; Prof. M. Grozdek, Croatia; Dr. F. Guarino, Italy; Prof. D. Gupta, India; 



 

Dr. J. Ha, Korea, Republic of; Prof. R. Haas, Austria; Prof. C. Hachem-Vermette, Canada; Prof. A. Haddad, Brazil; 

Prof. M.I. Hassan Ali, United Arab Emirates; Dr. M. Hájek, Czech Republic; Dr. M. Hendel, France; Prof. P. Hendrick, 

Belgium; Dr. E. Henning, Brazil; Prof. C. Henriques, Portugal; Dr. M. Herrando, Spain; Dr. A. Heydari, Italy; Prof. N. 

Holjevac, Croatia; Prof. H. Hondo, Japan; Dr. A.K. Hossain, United Kingdom; Dr. D. Hrabec, Czech Republic; Dr. W. 

Huang, Taiwan; Dr. S. Hudjetz, Germany; Dr. F. Humbatov, Azerbaijan; Prof. O. Hwai Chyuan, Malaysia; Prof. I. 

Ieropoulos, United Kingdom; Prof. G. Iglesias, Ireland; Prof. A.R. Imre, Hungary; Prof. B. Ioannou, Cyprus; Dr. T. 

Izumi, Japan; Prof. J. Jae, Korea, Republic of; Dr. V. Józsa, Hungary; Dr. W. Jean, Brazil; Dr. W. Jerzak, Poland; Dr. 

L. Jezerska, Czech Republic; Prof. D. Ji, China; Dr. X. Jia, Czech Republic; Dr. P. Jiang, China; Prof. D. Juchelkova, 

Czech Republic; Prof. S. Kabashi, Kosovo; Prof. M. Kacprzak, Poland; Prof. I. Karabegović, Bosnia and 

Herzegovina; Prof. D. Karasalihović Sedlar, Croatia; Prof. D. Kasiteropoulou, Greece; Prof. T. Katrašnik, Slovenia; 

Prof. K. Kärhä, Finland; Dr. J. Kůdela, Czech Republic; Dr. M. Keppert, Czech Republic; Dr. H. Keskin Citiroglu, 

Turkey; Dr. A. Khosravi, Finland; Dr. D. Khripko, United Kingdom; Dr. B. Kilkis, Turkey; Prof. M.K. Kim, Norway; 

Prof. Y. Kim, Korea, Republic of; Dr. A. Kishimoto, Japan; Prof. D. Klimenta, Serbia; Prof. J. Knápek, Czech 

Republic; Prof. C. Ko, Taiwan; Prof. S. Koščak Kolin, Croatia; Prof. D. Koceva Komlenić, Croatia; Dr. A. 

Komorowska, Poland; Prof. D. Koncalovic, Serbia; Prof. K. Kontoleon, Greece; Prof. A. Korpa, Albania; Prof. R. 

Kovačič Lukman, Slovenia; Prof. I. Kovacic, Austria; Prof. G. Krajačić, Croatia; Dr. G. Krasniqi, Kosovo; Dr. A. 

Krkoleva, North Macedonia; Dr. J. Kruopiene, Lithuania; Dr. L. Kulay, Brazil; Prof. J. Kupecki, Poland; Prof. T. 

Kurevija, Croatia; Prof. I. Kuzle, Croatia; Prof. J. Lampe, Germany; Dr. L. Lešnik, Slovenia; Dr. V. Lekavičius, 

Lithuania; Dr. M. Lewis, United Kingdom; Dr. D. Li, United Kingdom; Prof. K. Li, China; Prof. Y. Li, China; Prof. Y. Li,, 

China; Prof. Q. Liao, China; Prof. T.C. Ling, Malaysia; Prof. L. Lingai, France; Dr. F. Liu, United Kingdom; Prof. G. 

Liu, China; Dr. X. Liu, United Kingdom; Dr. X. Liu, Denmark; Dr. J. Lizana, United Kingdom; Prof. D. Ljubas, Croatia; 

Prof. D. Lončar, Croatia; Dr. J. Louis, Finland; Prof. M. Lu, Taiwan; Prof. T. Ma, China; Prof. A. Magdziarz, Poland; 

Prof. S. Maletic, Serbia; Prof. I. Malico, Portugal; Dr. L. Malka, Albania; Prof. S. Mancin, Italy; Dr. M. Manfren, United 

Kingdom; Dr. S.D. Mangan, Turkey; Prof. N. Manic, Serbia; Prof. M. Manno, Italy; Prof. A. Maraj, Albania; Prof. K. 

Marathe, India; Prof. M. Markowski, Poland; Prof. E. Marku, Albania; Prof. G. Marques, Brazil; Dr. E. Marrasso, Italy; 

Prof. L. Martinelli, Italy; Prof. A. Martins, Portugal; Dr. T. Marzullo, United States; Dr. K. Masera, Turkey; Dr. C. 

Masselli, Italy; Dr. N. Matera, Italy; Prof. I. Mauleón, Spain; Prof. P. Maussion, France; Dr. G. Mavromatidis, 

Switzerland; Dr. D. Mazzeo, Italy; Prof. A. Mazzi, Italy; Prof. B. Möller, Germany; Prof. R. Medronho, Brazil; Dr. T. 

Mehmood, China; Dr. B. Mendecka, Italy; Prof. E.M. Mendoza Orbegoso, Peru; Dr. S. Messina, Mexico; Prof. J.C. 

Mierzwa, Brazil; Dr. H. Mikulčić, Croatia; Dr. M. Mimica, Croatia; Dr. N. Miranda, United Kingdom; Dr. N. Miskolczi, 

Hungary; Prof. M. Mistretta, Italy; Dr. A. Mlonka-Mędrala, Poland; Dr. A. Mohammed, United Arab Emirates; Prof. A. 

Moita, Portugal; Prof. M. Moldovan, Romania; Dr. E. Molina-Navarro, Spain; Prof. J. Mondol, United Kingdom; Prof. 

L. Montorsi, Italy; Dr. J. Moravcová, Czech Republic; Dr. M. Mori, Slovenia; Dr. M. Mortula, United Arab Emirates; 

Dr. S. Mostafa, Australia; Prof. A. Muscio, Italy; Dr. P. Nachtergaele, Belgium; Dr. V. Nagulapati, Korea, Republic 

of; Prof. B. Nakomčić-Smaragdakis, Serbia; Prof. F. Nardecchia, Italy; Prof. B. Nastasi, Italy; Dr. R.A. Nastro, Italy; 

Prof. M. Neagoe, Romania; Dr. M. Neshat, Australia; Dr. V. Nevrlý, Czech Republic; Prof. S. Nižetić, Croatia; Prof. 

M. Noro, Italy; Prof. B. Norton, Ireland; Dr. R. Norvaišienė, Lithuania; Dr. E. Norvaisa, Lithuania; Mr. R. Nunes Da 

Silva, Brazil; Dr. M. Obrecht, Slovenia; Dr. C.M. Odulio, Philippines; Dr. T. Okadera, Japan; Dr. A. Olabi, United Arab 

Emirates; Dr. C. Olkis, United Kingdom; Dr. C. Ortiz, Spain; Prof. X. Ou, China; Dr. H.G. Ozcan, Turkey; Dr. S. Padula, 

Italy; Dr. H. Pandžić, Croatia; Prof. A. Pantaleo, Italy; Dr. E. Paris, Italy; Prof. Y. Park, Korea, Republic of; Dr. G. 

Pasternak, Poland; Dr. C. Pastore, Italy; Dr. R. Paulauskas, Lithuania; Prof. D. Pavkovic, Croatia; Dr. S. Pawlowski, 

Portugal; Prof. J. Pedraza Garciga, Cuba; Dr. M. Penalba, Spain; Prof. Y. Peralta-Ruiz, Colombia; Prof. A. Pereira, 

Brazil; Prof. P. Pereira Da Silva, Portugal; Prof. L. Perković, Croatia; Prof. T. Petkovska Mircevska, North 

Macedonia; Dr. F. Petrakopoulou, Spain; Dr. M. Petrollese, Italy; Dr. A. Petrovič, Slovenia; Mr. A. Pfeifer, Croatia; 

Prof. M. Piasecka, Poland; Prof. C. Piccardo, Belgium; Prof. M. Pietrafesa, Italy; Dr. F. Pietrapertosa, Italy; Dr. K.E. 

Pilario, Philippines; Prof. C. Pirola, Italy; Dr. C. Piselli, Italy; Prof. A. Piwowar, Poland; Prof. M. Planinić, Croatia; Dr. 

S. Pochwała, Poland; Dr. J.M. Ponce-Ortega, Mexico; Mr. S. Postoronca, Moldova; Prof. H. Pramanik, India; Prof. 

D.. A. Predin, Slovenia; Prof. D. Pretolani, Italy; Dr. M. Protic, Serbia; Prof. J. Pubule, Latvia; Dr. T. Pukšec, Croatia; 

Prof. G. Pula, Kosovo; Dr. M. Pusnik, Slovenia; Dr. P. Quinteiro, Portugal; Dr. F. Raganati, Italy; Dr. A.M. Ragossnig, 

Austria; Dr. B. Rajh, Slovenia; Prof. J. Ramos, Portugal; Prof. L. Razon, Philippines; Dr. A.C. Reis, Brazil; Dr. J. 

Reisinger, Austria; Dr. R. Ries, United States; Prof. J. Rodríguez Martín, Spain; Prof. C. Roselli, Italy; Prof. F. Rossi, 

Italy; Dr. V. Roy, France; Dr. J.E. Ruelas Ruiz, Mexico; Dr. A. Runchal, United States; Prof. J. Russell, United States; 

Prof. E. Rusu, Romania; Prof. L. Rusu, Romania; Dr. O. Sahin, Australia; Prof. I. Sakata, Japan; Dr. M. Salvia, Italy; 



 

Prof. N. Samec, Slovenia; Dr. A. Sandvall, Sweden; Dr. C. Sarasa, Spain; Prof. M. Sarmento, Portugal; Dr. I. Savic, 

Serbia; Dr. I. Schestak, United Kingdom; Dr. F. Schlosser, Germany; Prof. J. Schmandt, United States; Prof. T. 

Schneiders, Germany; Dr. V. Sebestyén, Hungary; Prof. M. Sechilariu, France; Dr. R. Segurado, Portugal; Prof. T. 

Seljak, Slovenia; Prof. M. Sellitto, Brazil; Prof. M.W. Seo, Korea, Republic of; Dr. L. Serrano, Portugal; Dr. Z. Shao, 

China; Dr. P. Sharma, India; Dr. S. Shooshtarian, Australia; Prof. A. Siirde, Estonia; Prof. N. Simões, Portugal; Prof. 

S. Singh, India; Dr. I.R. Skov, Denmark; Dr. R. Skvorčinskienė, Lithuania; Dr. V. Soldo, Croatia; Dr. V. Somogyi, 

Hungary; Prof. D. Song, China; Dr. P. Sorknæs, Denmark; Dr. K. Sornek, Poland; Dr. C. Soto Carrion, Peru; Prof. 

J. Sousa, Portugal; Dr. M. Srbinovska, North Macedonia; Prof. S. Stanković, Serbia; Dr. Ž. Stevanović, Serbia; Dr. 

M. Stojiljković, Serbia; Prof. D. Streimikiene, Lithuania; Prof. V. Strezov, Australia; Dr. N. Striugas, Lithuania; Prof. 

S.A. Sulaiman, Malaysia; Prof. B. Sunden, Sweden; Dr. P. Swiatek, Germany; Dr. C. Sy, Philippines; Dr. T. Tabata, 

Japan; Dr. A. Tafone, Singapore; Dr. M. Taghavi, Korea, Republic of; Dr. J. Tahiraj, Albania; Dr. V. Taseska-

Gjorgievska, North Macedonia; Dr. V. Tasić, Serbia; Prof. M.D. Tenev, Argentina; Dr. T. Teng, China; Dr. A. Terelak-

Tymczyna, Poland; Dr. J. Terrados Cepeda, Spain; Prof. E. Tesfamariam, South Africa; Dr. J. Thakur, Sweden; Dr. 

J.Z. Thellufsen, Denmark; Dr. G. Thomassen, Belgium; Prof. D. Thrän, Germany; Prof. M. Tišma, Croatia; Prof. I. 

Tietze, Germany; Prof. G.M. Tina, Italy; Dr. T. Tomić, Croatia; Prof. Z. Tomsic, Croatia; Dr. T. Topic, United Kingdom; 

Dr. M. Trafczynski, Poland; Dr. K.C. Tran, Australia; Prof. G. Trbic, Bosnia and Herzegovina; Dr. C. Tregambi, Italy; 

Prof. L. Tronchin, Italy; Dr. M. Tschulkow, Belgium; Prof. V. Tunguz, Bosnia and Herzegovina; Dr. J. Uche, Spain; 

Dr. W. Uchman, Poland; Dr. A. Ulazia, Spain; Prof. G. Unakitan, Turkey; Dr. K. Unami, Japan; Dr. A. Vakhitov, 

Uzbekistan; Prof. Z. Vale, Portugal; Prof. S. Van Passel, Belgium; Prof. L. Vanoli, Italy; Dr. Z. Varga, Hungary; Prof. 

C. Vassiliades, Cyprus; Dr. S. Vasta, Italy; Dr. J. Vaughan, Australia; Dr. V.K. Venkiteswaran, Malaysia; Dr. M. 

Vicidomini, Italy; Dr. A. Vimmrová, Czech Republic; Prof. I. Visa, Romania; Prof. A. Volkova, Estonia; Dr. R. Volpe, 

Italy; Prof. I. Vušanović, Montenegro; Prof. B. Vucijak, Bosnia and Herzegovina; Prof. R. Vujadinovic, Montenegro; 

Prof. M. Vujanović, Croatia; Dr. V. Vukasinovic, Serbia; Prof. V. Vukovic, North Macedonia; Prof. D.L. Vullo, 

Argentina; Dr. T. Walmsley, New Zealand; Dr. B. Wang, China; Dr. E. Wang, United States; Prof. F. Wang, China; 

Prof. J. Wang, China; Dr. J. Wang, United States; Dr. X. Wang, China; Prof. X. Wang, China; Dr. Y. Wang, United 

Kingdom; Dr. Y. Wang, China; Prof. S. Werle, Poland; Prof. J. Wernik, Poland; Prof. M. Wilk, Poland; Dr. D. Wittmann, 

Brazil; Prof. K. Wołosz, Poland; Dr. S. Wongcharee, Thailand; Dr. C. Wulf, Germany; Dr. Q. Xue, China; Dr. P. Yatim, 

Malaysia; Dr. H.A. Yavasoglu, Turkey; Prof. U. Yetis, Turkey; Prof. H. Yildizhan, Turkey; Prof. C. Yin, Denmark; Dr. 

Q. Yuan, Canada; Dr. E. Zeneli, Albania; Dr. B. Zhang, China; Prof. X. Zhang, China; Dr. X. Zhang, China; Dr. Y. 

Zhu, China; Dr. J. Ziemele, Latvia; Dr. D. Zivkovic, Serbia; Prof. P. Zivkovic, Serbia; Prof. J.J. Zuñiga Negron, Peru; 

Prof. P. Zunino, Italy  

 

 

 

 

  




