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Abstract 
 
The development strategy of the European Union until the year 2020, Europe 2020, militates for an intelligent economy, 
sustainable and favorable to inclusion. Following these principles, each Member State establishes its targets and action plans at a 
national level. On the other hand, the rural zones benefit from diverse forms of renewable energy which can assure their 
development and energetic autonomy, bringing important advantages to the rural community: the diminishing of energy bills, 
stimulating new investments in the village, the new jobs possibilities, the decline of poverty, the development of access roads, 
etc. Starting from these presumptions, the paper makes an analysis of the available renewable energy from the rural environment 
and an evaluation of the way in which this energy can be exploited by the local community. For this study, an advanced 
methodology is used, methodology which was developed within the Network of Small Rural Communities for Energetic-
neutrality, IEE/07/547/SI2.499065/2008 project, financed through the Intelligent Energy Europe program. The necessary steps 
are presented for the fulfillment of this analysis which is applied, through exemplification, on the actual case of a rural 
community, community which benefits especially by biomass as renewable energy source. Quite laborious and requiring a 
rigorous approach and expertise, the method is extremely useful for the local development strategy. It allows the mobilization of 
the local community in attracting investments to optimize the potential of renewable energy of the area.  
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1. Introduction 
 
The National Rural Development Program for 

the period of 2014-2020, was realized based on the 
principles promoted by “Europe 2020” (EC 
Communication, 2010) and European strategy “Rural 
development 2014-2020” (EC, 2014).  

The program supports the accomplishment of 
a smart growth through maintaining the technology 
of agricultural and livestock performance, envisages 
a durable growth which lays emphasis on the decline 
of gas emissions with the greenhouse effect, 
including the advancement of utilizing renewable 
sources in the rural environment, and the backing of 
a friendly agriculture, from an environment point of 

view. In this sense, the development of exploiting the 
renewable energy source in the rural environment, 
for the benefit of the local communities, would 
contribute to the decline of poverty and to creating 
new occupation possibilities for the work force 
available in the rural environment and to making the 
objectives assumed by Romania, including those in 
the area of renewable energy.  

The EU concern about the conspicuous 
climate changes greatly influenced its policy in the 
field of energy and led to setting the targets for 2020.  
The so-called „20-20-20” objective asks for a 
reduction of greenhouse gas emissions by 20% 
compared to 1990, supplying 20% of the energy 
consumption from renewable sources and increasing 
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the energetic efficiency by 20%. The EU energy 
dependence on imports, about 50% of the primary 
energy consumption comes from imports, is another 
significant cause for the necessity of switching to 
alternative energy sources.   

The policy of the European Union in the field 
of renewable energy is relatively recent, and it started 
by adopting the White Paper in 1997. Over the years, 
it went from general recommendations to defining 
certain legally binding objectives, supported by a 
proper legal framework. The latest Directive 
concerning the production of energy using renewable 
sources ensures the necessary regulations for 
increasing the energy productions using renewable 
energy sources (EC Communication, 2010; EC 
Directive, 2009).   

The estimations on European level are 
optimistic, with great chances of achieving the 
objectives set for 2020, but reaching these objectives 
cannot be done without the participation of the rural 
areas. 

 
2. The rural area and the renewable energy 
sources  

 
The problem of linkage between the rural 

development and the renewable energy sources was 
discussed many times (ARE, 2009; Barnes and Floor, 
1996; Cherni and Hill, 2009; Kristoferson, 1997; 
Takase, 1997). Despite the century we live in, there 
still are rural areas with a weak connectivity to the 
energy networks or completely isolated, and in such 
situations, the local production of energy would be a 
good solution (Havet et al., 2009). 

Such systems can be small in size, designed 
based on the necessities of the area, in places in 
which the extension of the distribution networks 
would determine too high of a cost (Kaundinya et al., 
2009). At the moment, about 2 billion people of the 
world, mostly from the countries which are in course 
of development, do not have access to any forms of 
modern energy (Alazraque-Cherni, 2008), and their 
life would be completely different if the local 
exploitation of the renewable energy sources would 
commence. 

In general, the EU programs for stimulating 
the use of renewable energy sources and for 
increasing the energy efficiency, as well as certain 
flexible financial mechanisms, addressed mainly to 
the areas with higher population density, to the great 
cities. A series of large range actions on European 
level such as Energy Cities, Covenant of Mayors, etc. 
are also addressed mainly to large cities. However, 
56% of the population in the European Union lives in 
the rural area, over a surface that represents about 
91% of the European territory (EC, 2008,), and the 
rural areas have a diversity of renewable energy 
sources which could ensure their energy autonomy: 

 There is plenty of biomass in the rural area, 
being used especially as a source of thermal energy. 
In the case of Romania, the biomass covers about 7% 
of the primary energy demand and about 50% of the 

renewable resources potential (Ministry of Economy, 
2010);    

 The geothermal energy can be exploited in the 
most common systems for heating (homes, 
greenhouses, fish culture stations, thermal treatments 
in the food industry, etc.), but it can also be used in 
mixed cogeneration systems.  

 The solar energy has several applications, being 
used in the rural area, especially in homes or in 
isolated houses for producing hot water. 

 Life in the rural areas is strictly connected to 
the existence of a water source, and the hydraulic 
energy of rivers situated near the villages can be 
exploited by means of micro hydro plants or turbine 
engines placed on the rivers, which can be an option 
for the rural areas that are not connected to the 
electrical grid; 

 The wind energy can also cover the electricity 
demand in the remote rural areas which are difficult 
to reach and are non-electrified (Ministry of 
Economy, 2010). 

All these renewable energy sources, largely 
available in the rural area, can lead to the energetic 
autonomy of the small rural communities, to 
reducing the energy bills, increasing investments in 
the area and creating new jobs (Bhattacharyya, 2006; 
Gruia, 2011; Karekezi and Kithyoma, 2003; Rourke et 
al., 2009; Vuckovic, 2014), reducing the greenhouse 
gas emissions, thus contributing to reaching the EU 
objectives (Santisirisomboon et al., 2001).  

The rural development policy of the European 
Union for the period 2014-2020 (EC, 2014) is based 
on three long-term strategic objectives, which are 
according to the Europe 2020 Strategy, respectively:  

 Stimulating the agricultural competitiveness,  
 Guaranteeing the sustainable management of 

the natural resources and fighting the climate 
changes, as well as  

 Encouraging a balanced territorial development 
of the economy and of the rural communities, 
creating and maintaining the places of employment. 

The rural area has a variety of renewable 
energy sources which can be used and can ensure 
energy autonomy on local level. The biomass has a 
great ratio among these resources. According to the 
National Renewable Energy Action Plan, the amount 
of biomass available in Romania is of 318 PJ per 
year, and it is distributed as follows: „15.5% waste 
from forest exploitation and firewood, 6.4% wood 
waste, sawdust and other scrap wood, 7.7% biogas, 
7.2% wastes and urban household waste and, most 
importantly, 63.2% agricultural waste resulting from 
cereals, corn stalks, vegetal waste, grape vine and 
others” (Ministry of Economy, 2010).  

The biomass can be a good solution for 
thermal energy as well as for cogeneration. A 
problem that should be solved is the raw material 
which should be supplied for a period of time 
extending over several years. 

The projections made for the Renewable Energy 
Road Map of January 2007 suggested that the use of 
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biomass can be expected to double, to contribute 
around half of the total effort for reaching the 20% 
renewable energy target in 2020. 

 
3. Methodology for the energy assessment of a 
community. 

 
The methodology presented below has been 

developed within the project Network of small RURal 
communities for ENERgetic-neutrality, 
IEE/07/547/SI2.499065/2008 (Rurener, 2010, 2011), 
project financed by the program Intelligent Energy 
Europe and is a good estimation solution for the 
energy assessment of a community and a good 
working tool for drawing up future development 
plans for the community, especially for achieving the 
Sustainable Energetic Action Plan.  

We must specify that this methodology is 
quite laborious and it requires collecting a great 
amount of data, the final result and the precision of 
the assessment depending on the accuracy of the data 
gathered. Starting from the recorded data for the 
energy situation at a certain moment, the method 
allows us to attain a simple and clear view of 
different energy sources, of the means of using the 
energy within the community and, being applied 
successively in the following years, it allows us to 
observe the evolution of the community from this 
point of view. 

It offers communities the necessary tool for 
monitoring the production, the conversion and the 
consumption of energy, enabling them to adapt any 
future development plans through measures that 
should ensure environment protection and a 
sustainable energy development, according to the 
European provisions and objectives. 

Basically, there are two main categories of 
data that must be collected: the energy consumption 
and the energy production on community level. By 
comparing the data, we can determine the degree of 
energy autonomy of the community, the extent to 
which it can produce the energy necessary for its 
normal functioning. The following paragraphs show 
the method and the type of information that must be 
collected.   

 
3.1. Data concerning the community- Identifying the 
community 

 
The energy assessment of the community 

requires first of all collecting certain preliminary 
data, involving: 

 Setting the physical borders of the community; 
 The community surface; 
 The number of inhabitants;  
 The sectors existing in the community structure 

and their size: residential, commercial, public 
services, industry, transport, agriculture, forests, 
fishing facilities, others. 

 The types of transport systems existing in the 
community: public, private, individual and their 
extent – if applicable. 

Collecting some of this data is not always a 
simple task. The physical borders of the community 
have the role to set the area which is subjected to the 
analysis, which can be part of a place, a district or a 
whole municipality. Only after setting the physical 
borders can we start collecting the data.  

 
3.2. Energy production and consumption in the 
community  

 
The first step in changing the energy policy on 

community level requires first of all knowing the 
way in which the energy is produced, if and how 
much of it comes from fossil of from renewable 
sources and which are its distribution grids. This 
information is relatively easy to find out, the energy 
suppliers being in small numbers on local level. 

Only afterwards can we get to the next step 
which consists in determining the energy 
consumption on sectors of activity: industrial, 
agricultural, residential etc. Knowing the way in 
which a community uses its energy is an important 
exercise in improving its use and making it more 
efficient. Gathering data on the energy consumption 
is a combination between the detailed and the holistic 
approaches, according to the opportunity of gathering 
punctual data or just data on large fields of activity. 
Making an inventory of the energy consumption is 
the most difficult part of the methodology presented 
here. The algorithm presented in the following 
paragraphs is recommended for collecting this data, 
but each user of this methodology, according to the 
specific features of the community and to the goal of 
the analysis, could choose another type of approach.  

 
3.2.1. Identifying all the suppliers of the community 
and all the types of energy used in the area. 

The great suppliers which offer energy 
through a grid, as well as the small private suppliers 
will be identified, and an inventory of the quantity 
and of the types of energy available for that area will 
be done, as well as an inventory of the fuels used, 
fossil or renewable fuels: electricity, coal, charred 
coal, natural gas, wind energy, hydroelectric energy, 
biomass, solar energy, geothermal energy, gasoline, 
Diesel fuel, kerosene, etc. 

This evidence will separately record the 
energy produced within a community and the one 
that comes from outside its physical borders, from 
the great regional energy suppliers (Fig. 1).  

 
3.2.2. Calculating the energy produced on the level 
of the community from renewable energy sources 

From the data collected previously, we will 
separate the quantity of energy from renewable 
sources which will allow us to determine the 
percentage of this type of energy from the total 
amount and in what measure the community 
valorizes the renewable energy sources existing in 
the area. This quantity of energy will contribute to 
setting the indicator of the community energetic 
autonomy.  
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Fig. 1. Data collection chart 

 
The distribution diagram must be drawn up 

for all the types of energy identified at items 1 and 2, 
indicating the final consumers, as shown in the chart 
included in Fig. 1.  

On the level of the rural communities, the 
target of this paper, the energy produced on local 
level is largely coming from renewable sources. 
However, the analysis on the possibility of certain 
conventional energy sources shall not be omitted, for 
example heating using stoves running on coal.  
At this stage there may be certain difficulties in 
collecting the data, for example if some of the 
citizens use wood for heating it is necessary to take 
into consideration the quantity of raw material 
procured by the suppliers (which can be from outside 
the community) as well as the one procured by the 
citizens themselves by individually cutting down 
trees. In order to solve this problem as accurately as 
possible, citizen surveys can be done and virtually 
the statistics offer data on the average amount of 
wood fuel necessary per month for private houses, 
reported to the average temperature of the winter 
months. 
 
3.2.3. Calculating the energy consumption on sectors 
of activity and types of energy 

An important item in building the future 
action plans for the community is identifying the way 
of using the energy and the final consumers. Thus, 
we will know the areas in which the community can 
work in order to increase the energy efficiency or to 
cover the consumption demand exclusively from 
local sources. According to the specific features of 
the community, the energy consumption is registered 
for each of the following sectors: residential, 
commercial, public, small local industry, agriculture, 
animal husbandry, fishing, forests, etc. In case data is 
available on the energy consumption in certain sub-
sectors, they can be underlined and detailed by 
creating some more cases in the Tables.  

We have analyzed the following objectives: 
 The electric energy – meaning the total electric 

energy consumption on local level, distributed on 

different sectors of activity, no matter the source of 
production: renewable or not, locally produced or 
not.  
 The energy produced from the two types of 

sources will be recorded separately. We will also 
include here the quantity of energy produced 
individually, using photovoltaic panels, wind 
turbines, etc.   

 The fossil fuels – including here the fuels used 
for producing thermal energy such as pit gas, coal, 
crude oil, as well as the ones used for transport: 
Diesel fuel, gasoline, kerosene, LPG, etc.  
 When calculating the energy consumption 

for transport, we must take into consideration the 
public transport system, the commercial and the 
private systems which run on local level. In this case, 
the community will be completely assessed from the 
point of view of energy. Or, we may record only the 
amount of fossil fuel used for producing electric and 
thermal energy, the transport being considered 
separately, based on the same methodology but 
adapting it to the requirements of this type of 
assessment.  
 In this category, biofuels will be considered 

separately, including the ones produced on local level 
(if applicable), for which separate lines will be 
introduced in the table.  

All this information will be introduced in the 
first part of the energy balance of the community, as 
it is presented in Figs. 2 - 3. This step of the 
methodology is the most difficult and we can collect 
the necessary information from different sources like: 
the owner or the manager of the electricity grids, 
national, regional or local energy centers, 
independent energy producers, fuel companies, end 
users, departments of the city halls, etc. In some 
cases, when a part of the data can’t be obtained in 
another manner, a survey can be conducted directly 
among the citizens of the area. As we can see in Fig. 
3, we also take into consideration the efficiency of 
the energy production equipment which, in fact, 
determines the amount of energy that gets to the 
consumer. In the same way we collect information 
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concerning the local energy production, which can be 
from renewable or conventional sources. We also 
distribute this amount of energy on types of 
consumers. The report between the local energy 
production and the total energy consumption within 
the community allows us to calculate the degree of 
energy autonomy of this community (Fig. 4). 

 

3.2.4. Setting the conversion factors for different 
types of energy sources, according to the calorific 
value / the energy content and the unit of measure  

Within this methodology, attention must be 
given to the units in which the energy is expressed. 
The production capacity of power plants is usually 
expressed in units of energy (for example MWh).  

 
 

 
 

Fig. 2. Energy consumption of the community 
 

 
 

Fig. 3. Distribution of the consumption on types of users 
 

 
 

Fig. 4. The local energy production 
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However, the materials used in the power 

plants (coal, petrol, etc) are often reported using 
physical units of measure, for example tons of coal or 
liters of petrol. Thus, in order to be able to use this 
data, it is necessary to turn them into the same unit of 
energy, for example Gj.  

The methodology presented here has the 
advantage of allowing for multiple types of analysis, 
among which we can mention: determining the report 
between the total quantity of energy consumed and 
the one coming from renewable sources – we can 
thus determine how “green” that community is; the 
ratio of a certain type of energy in the total 
consumption, the proportion of a certain type of fuel, 
or of certain economic sector etc. Henceforth we can 
perform sustainable community development plans.  
 
4. Case study – analysis of a rural community 

 
As the purpose of this paper is to analyse the 

extent to which the rural environment can ensure 
energy autonomy with all its advantages, and at the 
same time to contribute to achieving the targets set 
by the European Union program, a case study is 
required. We have chosen Tasca area, located in 
Neamt County, Romania, as the subject for applying 
the methodology presented above for calculating the 
energy autonomy and for drawing conclusions in this 
direction.  Tasca area is situated in a hilly area 
covered with forests and meadows, along Bicaz 
River and, from an administrative point of view, 
including the following villages: Tasca, Hamzoaia, 
Secu, Neagra and Ticos Florea (Fig. 5). The area has 
two schools, a police station, a human clinic and a 
veterinary one, a pharmacy and a public park with a 
playground for children. At the moment of this study, 
the area had 2715 inhabitants, 1035 houses. Its 
surface of 9.563 ha was distributed as follows: 115 
ha arable, 1418 ha meadows, 1083 ha grazing 
ground, 6609 ha forests, 338 ha for other uses. 

 

The main occupations of the inhabitants are in 
the field of agriculture, raising animals, processing 
wood, rural tourism and trade, but there are also 
economic units in the field of construction materials, 
one of the greatest cement factories in the country 
being situated in this area. From the geographical 
point of view, Tasca area is situated at the 
intersection of the 45°55" parallel north with the 
26°27" meridian east and is situated about 600m 
above sea level, from a climatic point of view being 
included in the mountain area climate of the Oriental 
Carpathians. The height of the mountain peaks 
between 1100 and 1500 m situates it in the medium 
height mountain climatic area.  

The annual average temperature in the lower 
part of the valley is around 8°C; the coldest month is 
January, when the average temperature is lower, 
under -4°C. In the month of July there is the highest 
thermal value, the average being over 19°C.  

Choosing Tasca community for this case 
study is motivated by the fact that one biomass power 
plant, co-financed by the Environment Protection 
Agency Denmark, Neamt County Council and Tasca 
Local Council, was built here. Moreover, a small 
photovoltaic system for street lighting was built in 
this area, system placed within a playground. The 
thermal power station using sawdust was designed to 
supply thermal energy for 40% of the inhabitants of 
Tasca village but, at the date when this study was 
made, it supplied thermal energy for 132 subscribers, 
of which: 125 population, 1 economic agent and 6 
public institution buildings.  

The characteristics of this power plant are 
presented in Table 1. Other technical characteristics 
of the power plant are: 

• Pressure in the installation  - 2 bar;  
• Tank capacity - 7600 liters; 
• Temperature in the furnace - 700 0 C; 
• Exit temperature of the water 90 0 C; 
• η=87%. 

 
 

 
 

Fig. 5. Position of Tasca area and of its villages (from Google maps) 
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 We must notice that, although the power 
plant was designed to burn 2500 tons of fuel per year, 
at the date when this study was made, in November 
2011, it used only 1300 tons/year and ensured less 
than 25% of the thermal energy needs of the village. 
The reasons for this are connected especially to the 
reduction of the quantity of sawdust that could be 
supplied. 

When the power plant was designed, the 
sawdust was for free or it was very cheap, and the 
construction of the power plant also solved the 
problem of storing it (Figs. 6, 7). Later on, it was no 
longer supplied for free, and its price increased 
continuously. At present, it is purchased for a price 
that varies between 22-35 euro/ton, which is a high 
price for the local administration. 

The general data regarding the community 
being already presented, we briefly present below the 
essential information concerning the energy and the 
hypotheses that were used in order to apply the 
methodology for determining the degree of energy 
autonomy of the community. 

 

 
 

Fig. 6. The sawdust warehouse 
 

4.1. Identifying all the suppliers and all the types of 
energy used in the community 

 
The electricity is supplied through the grid 

from the local supplier and the average consumption 
of the community is 1.587 GWh/year. In order to 
ensure the public lighting in the park area, poles with 
photovoltaic  panels  were  installed,  which produce a  

 

total of 2.044 MWh/year.   
The thermal energy is supplied from several 

sources: 
 from the local thermal power plant which uses 

the sawdust in the area;   
 from the regional grid for the distribution of 

natural gas;  
 from wood and agricultural waste, a great 

proportion of the local people using traditional stoves 
and in some cases, in the new houses built during the 
last few years, central heating units using biomass. 

 

 
 

Fig. 7. The power plant tank 
 

In order to calculate the energy produced using 
natural gas, we considered population surveys which 
were correlated with the statistical data concerning 
the residential consumption on the level of Neamt 
County. On the level of Tasca community, the 
calorific power over the average value taken into 
consideration (according to the data supplied by E-
ON) is of 10.540 kWh/m3, reaching a total of 1.0818 
GWh thermal energy per year.  

 
4.2. Calculating the energy produced on community 
level using renewable energy sources 

 
The energy production on community level 

refers first of all to the thermal energy, and it is 
represented by the biomass power plant and the 
individual heating systems. 
 

Table 1. Characteristics of the biomass plant 
 

Subject Unit Data 
Heat output capacity of the biomass boiler system MW 2.5 
Fuel   Mostly sawdust, woodchips and bark 
Water content of biomass fuel  % Up to 50 
Maximum quantity of wood waste combusted (sawdust) tons/year 2500 
Heat calorific value of wet sawdust  GJ/ton 8.27 
Typical emission factor - oil  kg CO2/GJ fuel used (based 

on lower calorific values) 
77.30 

Efficiency of flue gas cleaning system (multi cyclone 
and bag filter unit) at 10% dry oxygen. 

mg/Nm3 CO emissions < 250 
NOx emissions < 500 
Dust emissions < 40 

CO2 emission reduction generated by the demonstration 
project in Tasca 

tons/year Approx. 1600 
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At this point, the analysis can become more 

complicated if we take into consideration the amount 
of sawdust locally produced and the amount 
purchased from other sources. The individual heating 
systems can also be divided into central heating 
systems with certified biomass and the classical 
stoves.    

As the purpose of this research is to exemplify 
the way in which a rural community can become 
energetically autonomous by using wisely the 
resources existing in the area, we took into 
consideration the power plant as working according 
to the initial project, thus ensuring thermal energy for 
40% of the population in Tasca village (within the 
area with the same name), which means hot water 
and heat during the winter, and during the summer 
only hot water. Taking into consideration the 
variations of the consumption necessary during the 
two seasons, a quantity of thermal energy amounting 
to 11,167 GWh/year resulted.   

As to the private homes with classical 
individual heating systems, the quantity of wood 
necessary is between 10-12 m3 per year. As the 
average annual temperature in Tasca area is quite 
low, we adopted the value of 12 m3 of biomass per 
year. During the first stage of the study, we also 
considered that all the individual homes use certified 
biomass. This is a problem which has not been 
thoroughly solved on national level, although some 
regulations were elaborated (MO 1341, 2012; MO 85, 
2013). Having all the necessary data, with the 
hypotheses listed above, we can now calculate the 
degree of energetic autonomy of this community.  
 In the two charts from Figs. 8, 9 we can see 
that the numbers without decimals are taken but at 
the conversion to GJ/year, the exact quantity of used 
and produced energy appears. In our analysis we did 
not take into consideration the activity of the cement 
factory situated in the neighborhood, as the local 
administration could not interfere with its 
consumption. The analysis aimed at the energetic 
autonomy of the inhabitants and of the public 
administration buildings within the community.  

It is important to underline that the 
construction of the biomass power plant and the 
photovoltaic street lighting system gave rise to 9 
temporary jobs and 1 permanent full job. 

 
4.3. Analysis of the case study  

According to the hypotheses presented before, 
the degree of energy autonomy on community level 
is 66.80 %, most of it being achieved through the use 
of biomass (Figs. 8, 9).  

We thus proved that a rural community can 
achieve a high degree of energetic autonomy by 
using the natural resources. The exploitation of 
renewable energy sources has led to the creation of 
some temporary and permanent jobs in a different 
domain than the traditional ones for rural area. Of 
course, a few problems should be solved first:  

 the power plant should work according to the 
parameters listed in the project; 

 the amount of sawdust necessary for the power 
plant should be supplied; 

 the quality of the biomass for the fuel used in 
the private homes should be certified;  

 the classical stoves should be replaced, as much 
as possible, with high performance heating systems; 
we should notice that certain classical heating 
systems, for example certain terracotta stoves which 
are properly built and used can have quite high 
energetic efficiency, up to 82%, but there are also 
heating systems with low efficiency: between 35% 
(the stoves without a hearth) and 75% (the stoves 
with a hearth) (Zaharia, 2012) which should be 
replaced.  

In fact, according to the Master Plan for 
Biomass (document issued in 2010 by the Ministry of 
Economy - Romania, NL Agency – Netherlands and 
ENERO – Romania) it is estimated that, until 2020 
the main contribution of biomass will be represented 
by the heating using traditional stoves in the rural 
area. For this reason, it is recommended that 
measures should be taken allowing the use of high-
performance individual heating systems, with high 
energetic efficiency by at least 85%. In the present 
day, systems based on pallets which have an 
efficiency of 94-95% have been developed and any 
new construction of a power-station should utilize the 
latest technologies in the field. 

The use of central heating installations leads 
to increased energetic efficiency, also ensuring hot 
water, increasing the comfort of the population and 
reducing the differences between the rural and the 
urban areas. Starting from the results of the study, a 
community can better manage its energy 
consumption and can achieve and orient its strategy 
for sustainable development in the desired direction.   

As to Tasca community, in order to complete 
the energy need, a plan was initiated concerning the 
installation of a wind farm placed on Damoc hill, on 
the boundary of several communities. The wind farm 
would ensure the energy demand for all the public 
administration buildings and the street lighting in all 
the communities which are part of the project.  

The study carried out also considered the fuel 
necessary for transportation. Ensuring the bio-fuel on 
local level, or the electricity for all the means of 
transport, are problems which cannot be solved 
during the next years, and not on local level.  

In case the energy necessary for transportation 
is excluded from the previous calculations, the level 
of the energy autonomy is of 88.03%. In the situation 
in which only 10% of the individual stoves (of the 
new houses) fill into the category of biomass central 
heating systems, the community energy autonomy is 
reduced to 40.89%. This fact reveals how important 
it is to apply the correct technology for the use of the 
biomass. 
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Fig. 8. Energy consumption of the Tasca community 

 
 

Fig. 9. Calculation of autonomy rate of Tasca vilage 
 
5. Conclusions 

 
The methodology presented here, developed 

within the project Network of small RURal 
communities for ENERgetic-neutrality, 
IEE/07/547/SI2.499065 (Rurener, 2011), allows us to 
assess the energy consumption necessary within a 
community, no matter its size, and it does a 
radiography of the community in question from the 
point of view of energy. The results are a good 
starting point for drawing up the sustainable 
development strategy for any municipality. 

The presented case study confirms the fact 
that intelligent use of the resources which nature 
offers us, can assure a high degree of energetic 

autonomy of the small communities, like the ones in 
the rural area, with important benefits in terms of 
environmental protection, the reduction of gas 
emissions with the greenhouse effect and, by default, 
the fight against climatic changes. 

Another important conclusion which results 
from this analysis, advises that the exploitation of 
renewable resources be made through the usage of 
last generation technologies, with high energetic 
efficiencies. 

In fact, the national policies regarding the 
renewable energy resources should be headed so that 
the number of green certificates for 1 MW be granted 
also by the facts which relate to energy efficiency, 
higher investments costs having a faster absorption 
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rate. It is also necessary to specify that according to 
the statements of specialists in the field (Bizlawer, 
2014), in the period 2014-2020, the only renewable 
resources for which Romania will receive EU 
funding will be biomass and small hydropower, the 
targets for wind and solar energy being 
accomplished. 
 
Acknowledgements 
The paper is a result of the project Network of small 
RURal communities for ENERgetic-neutrality, 
IEE/07/547/SI2.499065, acronym RURENER, and the 
authors gratefully acknowledge for the support of the 
partners. 
 
References 
 
Alazraque-Cherni J., (2008), Renewable Energy for Rural 

Sustainability in Developing Countries, Bulletin of 
Science Technology & Society, 28, 105-114. 

ARE, (2009), A green light for renewable energy in 
developing countries, Alliance for Rural 
Electrification Publication, Brussels. 

Bhattacharyya S., (2006), Renewable energies and the 
poor: niche or nexus? Energy Policy, 34, 659-663. 

Barnes D., Floor W., (1996), Rural Energy in Developing 
Countries: A Challenge for Economic Development, 
Annual Review of Energy and Environment, 21, 497-
530. 

Bizlawer, (2014), Romanian Legal Business, On line at: 
http://www.bizlawyer.ro/stiri/salveazapdf/33921. 

Cherni J., Hill Y., (2009), Energy and policy providing for 
sustainable rural livelihoods in remote locations – The 
case of Cuba, Geoforum, 40, 645–654. 

EC Communication, (2010), Energy 2020 - A strategy for 
competitive, sustainable and secure energy, 
Directorate General for Energy, Publications Office of 
the European Union, 2011, Luxembourg, On line at: 
http://ec.europa.eu/europe2020/index_en.htm.  

EC Directive, (2009), Directive 28/2009 CE of the 
European Parliament and of the Council of the 23rd 
April 2009 on the promotion of the use of energy from 
renewable sources, Official Journal of European 
Union, L 140, 05.06.2009, 16–62, Brussels. 

EC, (2008), Rural Development policy 2007-2013, On line 
at:http://ec.europa.eu/agriculture/rurdev/index_en.htm. 

EC, (2014), European Commission, Agriculture and Rural 
Development, Rural development 2014-2020, On line 
at: http://ec.europa.eu/agriculture/rural-development-
2014-2020/ index_en.htm. 

Gruia R., (2011), Study on energy resources integration 
and sustainability of the new modular agriculture 
pattern, Environmental Engineering and Management 
Journal, 10, 1213-1219. 

Havet I., Chowdhury S., Takada M., Cantano A., (2009), 
Energy in National Decentralization Policies, New 
York, United Nations Development Programme, On 
line at: http://www. 
undpcc.org/undpcc/files/docs/publications/Energy_De
centralization_r8.pdf. 

Karekezi S., Kithyoma W., (2003), Renewable energy in 
Africa: Prospects and limits, Workshop for African 
Energy, Experts on Operationalizing the NEPAD 
Energy Initiative, Dakar, Senegal, 2-3 June, 1-30, On 
line at: 
http://sustainabledevelopment.un.org/content/documen
ts /nepadkarekezi.pdf. 

Kaundinya D.P., Balachandra P., Ravindranath N.H., 
(2009), Grid-connected versus stand-alone energy 
systems for decentralized power - A review of 
literature, Renewable and Sustainable Energy 
Reviews, 13, 2041-2050. 

Kristoferson L., (1997), Seven energy and development 
myths - are they still alive?, Renewable Energy for 
Development, 10, 1- 6.  

Ministry of Economy, (2010), National Action Plan for 
Renewable Energy, (in Romanian), 20 iunie 2010, 
Bucuresti, On line at: 
http://www.minind.ro/pnaer/PNAER_29%20iunie_20
10_final_Alx.pdf. 

MO 1341, (2012), Order No.1341 of 03.05.2012 on the 
approval of the procedure for issuing certificates of 
origin for biomass from forestry and related industries, 
Romanian Official Monitor, No. 360 of 28 mai 2012. 

MO 85, (2013), Order No. 85/2013 amending and 
supplementing the Procedure for issuing of certificates 
of origin for biomass from forestry and related 
industries, approved by Ministry of Environment and 
Forests no. 1341/2012, Romanian Official Monitor, 
Part. 1, 28 January 2013.  

Rourke F.O., Boyle F., Reynolds A., (2009), Renewable 
energy resources and technologies applicable to 
Ireland, Renewable and Sustainable Energy Reviews, 
13, 8, 1975–1984. 

Rurener, (2010), Energetic Neutrality Template 
Instructions made by Sioulas, K. from CRESS, On line 
at: http://rurener.eu/files/2010/ 
07/Template_instructions_excel.pdf. 

Rurener, (2011), Results and perspective, On line at: 
http://ec.europa.eu/energy/intelligent/projects/ 
sites/iee-
projects/files/projects/documents/results_perspectives_
rurener_en.pdf. 

Santisirisomboon J., Limmeechokchai B., 
Chungpaibulpatana S., (2001), Impacts of biomass 
power generation and CO2 taxation on electricity 
generation expansion planning and environmental 
emissions, Energy Policy, 29, 975–985. 

Takase K., (1997), The crises of rural energy in developing 
countries, In: Environment, energy and economy-
Strategies for sustainability, Kaya Y., Yokobori K. 
(Eds.), United Nations University Press, Tokyo, 283-
330. 

Zaharia N., (2012), Market Study on the available biomass 
heating solutions in rural households (in Romanian), 
Chişinău, ProEra Grup Ltd SRL, On line at: 
http://www.biomasa.md/data/1011/file_1606_0.pdf. 

Vuckovic A., Petrovic D., Mihic M., (2014), Comparative 
analysis of global trends in energy sustainability, 
Environmental Engineering and Management Journal, 
13, 947-960. 

 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


