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REZUMAT.Lucrarea prezintă o aplicație a analizei costurilor ciclului de viață pentru oportunitatea cuturilor cu 

durată scurtă de viață (SRC) în regiunea Banat, pentru a asigura o abordare coerentă a politicilor de mediu și energie 

și pentru a preveni costurile suplimentare pentru afaceri și mediu asociate unei abordări inconsistente. Astfel de 

rațiuni sunt necesare pentru a asigura sustenabilitatea criteriilor pentru asigurarea energiei, biocombustibililor și 

biolichidelor. S-au considerat criteriile agricole, economice, sociale, condițiile de climă și sol. S-a considerat o mulțime 

de specii, cel mai important criteriu fiind riscul producției. Rezultatele cercetării s-au utilizat pentru decizia privind 

amplasarea unei culturi SRC în arealul optim. Astfel de criterii au, de asemeni, o pondere importantă în asigurarea 

securității energetice și în promovarea dezvoltării tehnologice și inovării și furnizarea unor oportunități de angajare și 

dezvoltare regională, mai ales in zonele rurale izolate. Concluzia a fost că salcia energetică poate fi o cultură oportună 

pentru regiunea Banat și crează condiții pentru programele de cooperare transfrontalieră. 

 

Cuvinte cheie: Culturi cu ciclu scurt (SRC), costurile ciclului de viață, optimizare, biomasă, salcia “salix viminalis”, 

agricultură, oportunități 

 

ABSTRACT. This paper presents an application of life cycle costs for analyze of the opportunities for short rotation 

coppice (SRC) in Banat region, in order to ensure a coherent approach between energy and environment policies and 

to avoid the additional costs to business and the environmental incoherence that would be associated with an 

inconsistent approach. Such reasons, made necessary to provide sustainability criteria ensuring that energy, biofuels 

and bioliquids. There were considered agricultural criteria, economical criteria, social criteria, soil and clime 

conditions. A lot of species were considered, the most important criteria for analyze was the risk of production. The 

results of researches was used in decision for develop an important SRC culture in optimum area. Those criteria also 

have an important part to play in promoting the security of energy supply, promoting technological development and 

innovation and providing opportunities for employment and regional development, especially in rural and isolated 

areas. The final conclusion was that willow is the opportune culture for Banat region and creates conditions for cross-

border cooperation programs. 
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1. GENERAL CONSIDERATION 
 

Nowadays energy demand is complex and 

supposes a lot of conditions, risks, costs, disparities, 

constraints etc.  

For European Union, according to Directive 

2009/28/EC of the European Parliament and of the 

Council of April 23th, 2009, the strategy will be 

considered more criteria focused on the control of 

European energy consumption and the increase of the 

use of energy from renewable sources (the target of 

20% share of renewable energy by 2020), as 

important parts of the complex package of measures 

needed to reduce GHG emissions.  In the same time 

same the ensuring of the energetic security, 

promoting technological development and innovation 

and providing opportunities for employment and 

regional development (especially in rural and isolated 

areas) is also most important (Directive EU, 2009).   

The opportunities for SRC in Europe are: 

- arable land in European Countries (EC) is 101 

million Ha  



 

 

- all EC Countries have to fulfill the same 

directives (both general and specific national) like: 

“Biomass Action Plan”,”Green Growth” (this plan 

establish only for Denmark 50000 – 100000 ha with 

perennial crops in 2020) etc. 

- the biomass production is therefore needed 

- the farmers need new solutions for efficiency in 

condition of European Accords in Agriculture 

- the farmers could be part of “the solution”, not 

part of “the problem”(Tucu et. all, 2011) 

Based on such considerations and especially 

economical (life cycle cost) and optimal, the paper 

analyzes the opportunity for Salix cultivation in 

Romania, Banat region, by identifying the optimum 

areas. 

The general decision has considered all criteria 

(technical, economical, social, environmental etc.), 

by developing a specifically analysis. 

Planting short-rotation woody crops on former 

lands leads to the improvement of soil properties. 

Most notably by increasing the amounts of organic 

carbon, differentiation of the homogenised upper soil 

horizons, increasing biomass and biodiversity of soil 

organisms (Jug et al., 1999; Makeschin, 1994). Soil 

biota provides a range of ecosystem services through 

regulating decomposition, nutrient mineralisation, 

energy flow and transformations within the main 

nutrient cycles (Wardle et al., 1999). In farming 

systems, soil biodiversity contributes to the 

productive capacity of the system, and buffers the soil 

against environmental change (Giller et al., 1997). 

 

2. MATERIAL AND METHOD 
 

2.1 Life cycle costs method 

Life Cycle Cost Analysis (LCCA), is an essential 

design process for controlling the initial and the 

future cost of one business ownership. LCCA can be 

implemented at any level of the business design 

process and can also be an effective tool for 

evaluation of existing business. LCCA can be used to 

evaluate the cost of a full range of projects, from an 

entire site complex to a specific business system 

component.  

As defined earlier, Life Cycle Cost is the total 

discounted cost of owning, operating, maintaining, 

and disposing of a business or a business system over 

a period of time. Keeping this definition in mind, one 

can breakdown the LCC equation into the following 

three variables: the pertinent costs of ownership, the 

period of time over which these costs are incurred, 

and the discount rate that is applied to future costs to 

equate them with present day costs. 

The first component in a LCC equation is cost, 

which includs two major cost categories: Initial 

Expenses (all costs incurred prior to occupation of 

the project) and Future Expenses (all costs incurred 

after occupation of the facility). Defining the exact 

costs of each expense category can be somewhat 

difficult since, at the time of the LCC study, nearly 

all costs are unknown. However, through the use of 

reasonable, consistent, and well-documented 

assumptions, a credible LCCA can be prepared. 

One future expense that warrants further 

explanation is that of residual value, the net worth of 

a project at the end of the LCCA study period (a 

negative residual value indicates that there is value 

associated with the project at the end of the study 

period and a positive residual value indicates that 

there are disposal costs associated with the building 

at the end of the study period). Zero residual value 

indicates that there is no value or cost associated with 

the project at the end of the study period. 

The study period is the period over which 

ownership and operations expenses are to be 

evaluated (typically, can range from twenty to forty 

years, depending on owner’s preferences, the stability 

of the user’s program, and the intended overall life of 

the project). The study period is usually shorter than 

the intended life of the project. 

The study period is splited into two phases: the 

planning/construction period (the time from the start 

of the study to the date the project becomes 

operational) and the use (service) period (the time 

from date the project becomes operational to the end 

of the use). 

Due to the uncertainty of construction funding and 

the short construction season, the planning/ 

construction period can take several years to complete. 

The discount rate, as defined in Kirk S. et all, is 

“the rate of interest reflecting the investor’s time 

value of money.” Such definition of discount rates 

further by separating them into two types: real 

discount rates and nominal discount rates (difference 

between the two is that the real discount rate excludes 

the rate of inflation and the nominal discount rate 

includes the rate of inflation).  

The present value calculation uses the discount 

rate and the time a cost was or will be incurred to 

establish the present value of the cost in the base year 

of the study period. Initial expenses are considered to 

occur during the base year of the study period. Thus, 

there is no need to calculate the present value of these 

initial expenses because their present value is equal 

to their actual cost. 

To determine the present value of future one-time 

costs the following formula is used: 

 
Where: 

PV-present value 

At – amount of one-time cost at a time t 

d – Real Discount Rate 

t – time (expressed as number of years) 

 

For determine the present value of future 

recurring costs the following formula is used the next 

formula: 

 



 

 

Where: 

PV-present value 

A0 – amount of recurring cost  

d – Real Discount Rate 

t – time (expressed as number of years) 

Applying of LCCA means the use of  project 

alternatives that need to be established. These 

alternatives should be distinctly different and viable 

solutions for the project issue being addressed. The 

chosen alternative is to be the most reasonable and 

cost-effective solution to the project problem. A 

minimum of three different project alternatives 

should be incorporated into the LCCA. A brief 

description of each project alternative and why it was 

chosen should be included in the LCCA. 

For LCCA analysis each project alternative 

should include: 

 A brief description of the project alternative 

 A brief explanation as to why the project 

alternative was selected 

 A brief explanation of the assumptions made 

during the LCCA 

 Conceptual or schematic documentation 

indicating design intent of the alternative 

 A site plan showing the integration of the 

proposed facility on the site and necessary site 

improvements (for projects involving additions or 

new constructions, facilities etc.) 

 A detailed LCCA of the project alternative 

 A summary table that compares the total life 

cycle costs of Initial Investment, Operations etc. 

 Maintenance & Repair, Replacement, Residual 

Value of all the project alternatives 

 
2.2 Life Cycle Cost Analysis - Steps 

Further operational steps are presentd.  

The first step in the completion of the LCCA of a 

project alternative is to define all the initial 

investment costs of the alternative, costs that will be 

incurred prior to the occupation of the facility. All 

initial costs are to be added to the LCCA total at their 

full value and the level of detail of these costs should 

be commensurate with the level of project detail. 

The second step is to define all the future 

operation costs of the alternative, which are annual 

costs, excluding maintenance and repair costs, 

involved in the operation of the facility. Most of 

these costs are related to building utilities and 

custodial services.  

All operation costs are to be discounted to their 

present value prior to addition to the LCCA total.  

It is quite possible that the two alternatives would 

have different staffing requirements. While staffing is 

hardly a project operation cost, it should be included 

in the LCCA to provide an accurate comparison of 

the alternatives. 

The third step is to define all the future 

maintenance and repair costs of the alternative. 

There is a distinct difference between the two costs. 

Maintenance costs are scheduled costs associated 

with the upkeep of the project equipment and 

facilities. This task is a scheduled event that is 

intended to keep the project in good condition. 

Repair costs are unanticipated expenditures that 

are required to prolong the life of all project parts, 

equipment and facilities without replacing them. This 

are unscheduled event that does not entail 

replacement of the entire part, merely the 

replacement of the broken pane. 

Some maintenance costs are incurred annually 

and others less frequently. Repair costs are by 

definition unforeseen so it is impossible to predict 

when they will occur. For simplicity, maintenance 

and repair costs should be treated as annual costs. 

All maintenance and repair costs are to be discounted 

to their present value prior to addition to the LCCA 

total.  

It is important to note that all options are not 

created equal, the department urges districts to delve 

deeper and ask “Is it possible that an alternative is 

more susceptible to damage than others?” 

The fourth step is to define all the future 

replacement costs of the alternative which are 

anticipated expenditures to major system components 

that are required to maintain the operation of the 

project.  

All replacement costs are to be discounted to their 

present value. 

Such costs are typically generated by replacement 

of system or component that has reached the end of 

its useful life. An example of a replacement cost is 

the replacement of a boiler. A boiler has a life 

expectancy that is shorter than that of the project it 

serves. At some point it will fail and require 

replacement to keep the facility operational. 

Attention! The cost to replace a building 

component in the future will be the same as the 

current cost of the building component plus 

demolition costs. 

The fifth step is to define the residual value of 

the alternative. This is the only cost category in a 

LCCA where a negative value, one that reduces cost, 

is acceptable. 

At the end of the study period, half of the current 
parts intended life will have been consumed. 

The residual value of a project alternative can be 

established several different ways depending on level 

of detail available. However, project solutions that 

opt for a new replacement facilities in lieu of 

renovation and addition to the existing facilities 

should establish residual value on a new building 

systems basis. 

Once all pertinent costs have been established and 

discounted to their present value, the costs can be 

summed to generate the total life cycle cost of the 

project alternative. After this has been done for all 

the viable project alternatives, a summary of the 

results should be prepared.  



 

 

The summary of project alternatives should 

compare the total life cycle costs of Initial 

Investment, Operations, Maintenance & Repair, 

Replacement, Residual Value of all the project 

alternatives. 

It is anticipated that the project alternative with 

the lowest overall life cycle cost will be the project 

alternative requested. 

 

3. RESULTS 
 

The results aim to decide, by the means of LCCA, 

application on more aspects. 

 

3.1 Plant species analysis 

There were considered for analyze next species: 

Salix Viminalis Energo, Robinia Pseudoacacia, 

Paulownia Tomentosa, Rubus sp. and Hamamelis 

Virgiliana. Less interests were considered also 

Ailanthus Altissima, Elaeagnus Angustifolia, Juglans 

Nigra, Lycium Barbarum, Prunus Spinosa 

(porumbarul), Acer Platanoides, Ononis Spinosa and 

Gleditsia Triacanthos. 

After LCC analyze and economicity was decided 

the option for Salix Viminalis Energo which will be 

cultivated.. 

 

3.2 Location analyzing and description 

The most important influence for willow culture is 

the soil both in productivity and life time of the 

culture in production (Tahvanainen L., 1999). 

First step was the analyzing of soil map, by using 

of data base compilation as part of Soil profile 

Database (PROFISOL- Romanian Soil Data Base 

System) for typical soil survey activities which have 

carried out soil in three fields: general soil resource 

inventory, agricultural land and forest land (Florea 

N., 1999, Munteanu D., 2007). 

Depending on soil, climate and specifically 

conditions, chemical compounds etc. (expressed by   

groundwater and surface water gleying, 

salinity/sodicity, topsoil texture, soil pollution, slope, 

landslides, groundwater depth, liability to inundation, 

total porosity, CaCO3, soil reaction, physiologically 

useful volume, humus reserve, excess of moisture 

etc.) together with economical criteria (land 

concession price, grouping of areas for insuring 

minimum 150 ha, price of local workforce etc.) and 

accessibility criteria  was located the optimum area.  

 

3.3. Optimization of cultivating technology and 

future use 

For establishing the cultivating technology firstly 

must consider that biomass production depends on 

several factors, the most important of which are: site 

conditions and presence of pollutants (Heller M.C., 

2004, Mleczeka M., 2010, Noronha-Sannervik A., 

2003, Volk T.A., 2004). Even the significance of 

biomass is the most important thing and the demand 

for Salix materials as an energy source is increasing, 

the use of such biomass has some limitations 

connected with the way of exploiting it (Helby P., 

2006, Hoffmann D. 2005, Mleczeka M., 2010, 

Tharakan P.J., 2003). 

An important advantage was found at some 

willow species which are efficient in absorbing: 

heavy metal ions, organic compounds (PAH, PCB, 

TPH) and even selected explosives (Mleczeka M., 

2010, Volk T.A., 2006).  

There was determined at different Salix clones 

wide differences in metal accumulation dependent on 

structure as well as amounts of metals available in the 

soil (Mleczeka M., 2010).  

Also, environmental studies show that 

phytoremediation by selected Salix clones can be a 

useful tool in technical replenishment methods in soil 

remediation (Dos Santos Utmazian M.N., 2007). 

Based on analyze conditions and economical 

criteria was established cultivating technology and 

agricultural machineries which are necessary. 

Important part was allowed to use of fertilization 

as important part for cultures start-up. 

Also, for future use, an important application of 

willows is in sewage sludge treatment (Labrecque 

M., 1997, Kocika Agnieszka, 2007). 

Final step was the economical analyzing by the 

help of the business plan realized considering all 

conditions and criteria presented. For the most 

interesting culture there was elaborated an economic 

model for costs calculation per hectare, for the first 

seven years of the culture. 

Also in different scenarios were considered 

threads and weaknesses and principal problems 

against extending the plantation. 

 

Table no.1 Estimated costs for 1 ha willow culture for firstly six years 

No. Agrotechnics 

works 

Costs 

[EUR/ha] 

Year0 

[EUR] 

Year1 

[EUR] 

Year2 

[EUR] 

Year3 

[EUR] 

Year4 

[EUR] 

Year5 

[EUR] 

Year6 

[EUR] 

I. Soil preparation 

1. Tilling 76,00 76,00       

2. Herbicide 50,00 50,00       

3. Cultivation 20,00 20,00       

4. Herbicide 50,00 50,00       

5. Cultivation 20,00 20,00       

II. Plantation 

6. Cutting pl. 1200,00  1200,00      

7. Plantation 120,00  120,00      
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III. Maintenance 

8. Herbicide 50,00  50,00      

9. Cultivation 180,00  30,00 30,00 30,00 30,00 30,00 30,00 

10.  Fertilization 225,00  135,00 45,00 45,00    

11. Harvesting 400,00   80,00 80,00 80,00 80,00 80,00 

12. Transport 100,00   20,00 20,00 20,00 20,00 20,00 

TOTAL 2491,00 216,00 1535,00 175,00 175,00 130,00 130,00 130,00 

 

4. DISCUSSION 
 

4.1 General approach 
Particularly for Banat region could be presented 

some opportunities as follows (Hollerbach et all, 

2009): 

-  Willow can grow (recommended) on permanent 

wetlands or periodical, evapotranspiration has a 

capacity of 15-20 l water/day; this advantage gives an 

undisputed place as the plant used to make thousands 

of hectares of land; 

- The annual reception capacity of 20-30 tons / ha 

of sludge from the waste water treatment;  

- Cultivation of willow creates new jobs for 

unskilled people and for unused machines, because 

harvesting is done during the break crop after the fall 

leaves (used as fertilizer), in the months from 

November to March, a period when agricultural 

machinery is not used for anything else; 

- Willow can be a reliable alternative energy 

sources (heating) for localities, being used as biomass 

(hash) briquettes or pellets; the pelleting equipment 

units - briquetting of different capacity transform 

minced willow in briquettes or pellets, and these 

products are used for heating localities (at least the 

schools, clinics, kindergartens etc.); 

- Willow Salix Viminalis Energo - is highly 

resistant to different weather conditions; 
 

4.2 Plant options 
More than 200 variants (species) of willow from 

Sweden were selected firstly, final option was for 

varieties that has a very large increase (3-3.5 cm / 

day) a high content of salicylic acid which gives the 

properties a number of very favorable - high calorific 

value (greater than beech or oak), resistance to 

weathering, resistance to degradation during storage 

in the form of mince (raw material for pelleting for 

briquetting). 

Strain, may be knots, bark with cracks, reaching a 

height more than 3-4 meters, but some of elected 

species can reach up to 10-15 meters. 
 

4.3 Analysis of LCC 

Based on agro technical activities, in table no. 1 

are presented principal costs per hectare, per each 

activity and year of culture. “Year0” was the year before 

founding of the culture, because such areas were 

usually not cultivated before and needs special 

tillage. 

All costs were calculated based on condition of 

minimum grouped 40 ha land surface, in conditions 

of local workforce prices in Ghilad, and fuel prices in 

2009 year, in conditions of external use of 

mechanization equipment, considering also, 

subvention given from agricultural activities in 

Romania. 

The costs could be seriously improved if there is 

considered the possibility of investments by the help 

of European grants. 

 

5. CONCLUSIONS    
 

As European country Romania needs to consider 

the aspects of energy demand and will use more 

criteria focused on the control of energy consumption 

and the increase of the use of energy from renewable 

sources. 

Life Cycle Cost Analysis (LCCA), is an essential 

method for controlling the initial and the future cost 

of such projects and  can be implemented at any level 

of the business design process and can also be an 

effective tool for evaluation of existing business. 

LCCA can be used to evaluate the cost of a full range 

of projects, from an entire site complex to a specific 

business system component.  

The application of life cycle costs for analyze of 

the opportunities for short rotation coppice (SRC) 

ensure a coherent approach between energy and 

environment policies and avoid the additional costs to 

business and the environmental incoherence usually 

associated with an inconsistent approach. 
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