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Summary:

Evaluation and Use of Renewable Energies in Central Development Region of Romania

The theoretical background — discussed in first chapter - of the researched topic is based on the
newest regional development approaches, namely the utilization of renewable energy sources has
unique role in the sustainable development of the regions. In the literature, there is discussed the
contribution of renewables to regional sustainability, highlighting the social, economic and
environmental advantages and benefits.

According to the system theory, the renewable energy related policy is positioned under the
long-term national development policies but also has relevance in regional development
strategies. The incorporation of renewable energy projects into strategic action plans on regional
level could act as constructive and additional subsector, while diversification of economy is also
worth to be mentioned. Moreover, by implementation of renewable energy based projects the
mitigation of carbon emission and secured energy supply contributes to the competitiveness of
region, due to increasing the rate of employment in new economic sectors and mitigate the
negative impact of economic activites on local environmental. Taking into account the above-
mentioned aspects the implementation of renewable energy projects has significant and positive
influence on regional development towards sustainability.

In the following three chapters the present research contains regional analysis on estimation of
three main renewable energy sources, namely on biomass, solar, wind energy. Based on energy
outputs, a large number of thematic maps have been elaborated by ArcGIS 10.1 and WindSim
9.0 softwares. The energy output maps are including all 413 local administrative units from the
analyzed Central Development Region.

Regarding to methodology and data used in the present research, the biomass energy potential is
based on local statistic database (agricultural, forestry, livestock, waste management, etc.). The solar
energy potential was analyzed by ArcGIS 10.1 software Solar Irradiation Module, while the

availability of areas for PV solar parks and roof-tops was assessed using scientific estimation based



on available literature and gained experiences. In case of wind energy potential, there are 23
meteorological stations in the researched region, the input meteorological data was collected from
these stations from 10 up to 30 years timeframe. For wind energy potential simulation a special

wind park simulator software, the WindSim 9.0 was applied. Since the used copy of the software
is a trial version the resolution of simulated area was limited, therefore each county was analyzed
separately. In the end of wind energy simulations an integrated wind energy potential map for the
whole region was elaborated.

In each case the theoretical and technical energy potentials were estimated, taking into account
the latest available renewable technology solutions and energy conversion ratios. In addition,
final integrated map of potential energy outputs from the different sources was elaborated for
each local administrative unit in the researched region.

Above and beyond the investment costs of renewable energy projects, it cannot be neglected the
social acceptance, because it can be a catalysator of the investments or a difficult obstacle in
front of implementation. In this perspective, socio-economic circumstances of households,
energy usage pathways as well as the participation and possible involvement of different
stakeholder groups, group of interests and citizens were analyzed.

Considering all above-mentioned factors, after the detailed evaluation of renewable energy
potentials, in the second part of the research the perception of citizens has been also evaluated
using a representatative questionnaire survey and several interviews were also done. The main
goal was to collect a large amount of information from region’s inhabitants about their
knowledge related to renewable energies, about their energy consumption behavior, and about
their attitude to RES applications. The survey was carried out by the author of present research
and after the filling the questionnaire some interviews with focus groups including local
entrepreneurs, mayors, local decision makers, etc. were organized in different towns in the
region. The assessment of the survey was carried out using the SPSS program, which is capable
of handling large amounts of data and can perform all analyses.

In the conclusions there are summerized the scientific results of the research, recommendations
for implementation of renewable energy projects and further scientific research objectives. In the
PhD research, as a summary of the achieved objectives, the followings can be mentioned:

« Elaboration of self-developed methodology for integrated energy potential estimations



« Implementation of the methodology for evaluation of renewable energy sources in a chosen
region

« Estimation of theoretical and technical renewable energy potentials on local level from the
following sources: biomass, wind and solar

« ldentification of the location where significant biomass energy sources, suitable fields are
available for solar PV plant or wind turbine installations, including energy output simulations

» Analysis of geographical, meteorological parameters for evaluation of renewable energy sources,

« Mapping of potential energy outputs by GIS-supported and wind farms simulator software

« Based on a representative questionnaire survey, evaluation of social perception to renewable
energy source, energy usage patterns, knowledge, openness and willingness in participation for
implementation of renewable energy projects on local level

» Conclusion on the role of local inhabitants in the implementation of different renewable energy

projects in the researched region.



