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1. INTRODUCTION

The increasing use of energy, world hunger and fatipa is unsolved problems in several decades
which are aggravated by climate change and extmeesher conditions and the economic crisis
would complicate their solutions.

The use of bioethanol and biodiesel as renewaldeggrsource cannot be considered completely
new. The diesel engine was originally designedsi® vegetable oils and ethanol was blended with
gasoline in significant amount between the two \Woklars. Despite that technological potential,
the scientific focus of the renewable energy saittas been biased by the cheap fossil energy
sources.

Ethanol can be produced by starchy crops (wheaizen@otato, sugar beet, sugar cane and
cassava) and the oil plants (rapeseed, sunfloveghesn and jatropha) can be used directly as
vegetable oil or as biodiesel which can be prep#mealigh the process of esterification and using
methanol. The second-generation biofuels can bairgdd after the cellulose breakdown or
gasificatiorf of starchy plants. [HANCSOK, 2004]

The amount of biofuel use is affectedy the by the targets of European Union as thetmos
important legal force in sectorial politics. Thenomomon plans determine that the proportion of
renewable energy sources must achieve the 20%eitothl energy use to 2020. According these
large scale targets, half of that 20% will be acéd by biofuel use. The solution of following
problems has been expected through the applicafigt)’s biofuel policy:

— to reduce the dependence on fossil fuels (to ingtbe security of energy supply)

— to reduce the greenhouse gases (hereafter: GH®) tir@nsport (to slow down the
climate change)

— to generate demand for agricultural surplus (irdinrecome support for farmers)

Despite the expected benefits — on the basis afethdts of 2010 — it has been certainly shown that
some countries will not be able to achieve not ehé/20% (e.g.: Czech Republic, Cyprus, Poland,
Hungary) but also the 10% biofuels target becatisieeocharacteristics of vehicles. Of course there
are also countries that are successful/will be &blachieve both of the 10% and 20% and these
countries (as Sweden, Lithuania, Slovenia, Romao&) overfulfill the cumulated targets of
renewable energy sources. These large-scale ptangle the (export) demand of bioethanol and
(in smaller amount of) biodiesel for today's magmieultural producers. [FAO, 2008]

The base of my PhD dissertation was the next thithoughts:

Consumers change their consumption habits becautbe ancrease of fuel prices. This
reaction is temporary — according to my hypotheseonsumers will return to their
previous habits. It needs long time (10-15 years) ehange of consumers approach to
change significantly the habit. If this assumptoam be accepted:

- the investment appraisal calculations of biofuelré are also made for 10-12
year long period,

— that is why it is recommended to take into consitien the attitude of
consumers as risk factor in investment appraisghous.

! Fischer-Tropsch process uses indirect liquefadtigeroduce liquid hydrocarbons; Biomass to LiquigtL

2 Calculations of international organizations (IE@ECD, FAO) can be considered more recommendatians o
guidelines than obligation. As one of the not odlagy programs, the Renewable Portfolio Standaddc@untries have
joined by 2007; typically not EU members) has dexdahe achievement of 5-20% proportion of renewaniergy by
2010 or 2012. The definition of exact proportiorbaffuels within the renewable energy sources i®nal authority.
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The importance of logical framework above is extdamary when the obligatory
amount — to achieve of national blend rate — offumts is covert by national level of
production. In this case the production of a newfirel plant would be marketed as
high biocomponent content fuel and the consumerncake a real decision about the
purchase of (bio)fuel blends.

The most commonly used methodology classifyingabesumer attitudes is the factor
analysis. Finally, there are needs to find an isdicin the factor analysis which can
represents the characteristics of (qualitativejtualés in (quantitative) investment
appraisal calculations.

The abovementioned thoughts are far beyond a thsiger topic in both time and scope however |
have kept in mind while | defined objectives angdtheses.

Highlighting my goals from the idea above, | wanted

Gs: to define that/those element(s) and processfefeanacro environment which can
determine the success of the use of biofuels

Gg: to explore the Hungarian citizens’ attitude togigabiofuels

Ggs: to explore the key factors of the biofuel productand the impact of their changes
on the characteristics of the investment return.

Following my goals, the main hypotheses are:

Hi: The macro environmental conditions for biofuebguction (and for the successful
accomplishment of national targets) are availabldungary.

H,: There is a correlation between the environmegtaiscious attitude and the
behaviour towards biofuels in Hungary.

Hs: The investment of a biofuel plant can be recdvlerabut it is associated with high
risk.

The process of the preparation of my PhD dissertatan be seen in Figure 1.
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2. MATERIAL AND METHOD

| analysed two primary databases from survey taeaehthe stated objectives and to verify or
refuse my hypotheses in relation with the consuiatsude. | also created a secondary database
according to literature sources and the informatidiich come from my professional work on the
field of biofuels.

2.1. Primary database of the analysis of Hungariagitizens

Database I.

| created the first database of public attitudesatdls biofuels in 2011 and | used Computer
Assisted Telephone Interview (CATI). | used theresgnted international and national scientific
results creating my own questionnaire. The placeséarch was the office of NOESIS Innovation
Inc. from March to May of 2011 where | could use thhole IT infrastructure as research support.
According to the phone number database which isentgdthe Inc., | finished the survey using

internet-based telephone service.

The obtained database is representative by aggemder with the next limitation: the population

was the Hungarian citizens over 18 years who haveline phone.

One of my objectives was the examination of theafbf fuel price change on consumers’ attitude
towards biofuels that is why | repeated the surwvey012 and 2013. In those years, | had no
opportunity to make representative databases shaty my family and my friends helped me in

the query. It was important that only those citediled out my questionnaire about vehicle use
and biofuels who have own car which is financeaby salary (i.e. it is not company car).

Database II.

| analysed another database. It was the resultedearch which was led by Prof. J6zsef Lehota and
it is queried in the frame of the Omnibus programgénized by Cognative Market Research Ltd.)

in 2013. The sample was representative and itsveae1038. The population was the Hungarian

citizens over 15 years old and the method wasifshtsampling which based on counties and

settlements. | used the Statistical Package forab&ciences (hereinafter: SPSS 21.0) analysing
both of the databases.

2.2. Database of investment appraisal calculations

My secondary — microeconomic — database comes fr@msources which is analysed in the
literature review and in other hand, comes fromwayk for the Ministry of Agriculture and Rural
Development. | made a model in Microsoft Office’xcEl to realize investment appraisal
calculations. The simple form of the table is aligased in my MSc thesis and | developed it in my
PhD dissertation.

| also used statistical databases of differentonati and international organizations (as KSH,
Eurostat, FAPRI, USDA) analysing the trends offithiee of the raw materials and selling prices.

2.3. Method of the factor analysis

The factor analysis was used as a mathematicalothéthrelation of psychology which is so called
psychometrics. [ROZSA et al., 2008] is applied in economics as a multivariate stiatid
methodology only from 1960 but nowadays it can dentl numerous example in any discipline
which has to analyse variables on complex way aedetis need to reduce their number without
information loss [SZAKALY — SZIGETI, 2012; LEHOTAt@l., 2014].

The factor analysis is used in the marketing andiotmgical researches for five purposes
[SCIPIONE, 1994; p. 220]:



.10 disclose or to detect the dimensions or struesubetween variables.

As data reduction method.

To separate market segments or to classify consunaecording to habits, needs,
preferences and/or to describe their demographaratteristics.

4. To develop objective and quantitative weighth@ttitudes, needs, etc.

5. To compare hypothetical trends or to compare thaulteof analysis which are made in
different time.”

It can be mentioned other numerous benefits obfaamalysis [WAGNER, 2003; p. 350.]:
- ,there is no need to rank the relevant data befitve analysis,
the factor analysis can handle on the complexitgifiérent kinds of data (quantitative and
quantifiable qualitative data)
— there is no need to differentiate dependent andpeddent variables
— the result of factor analysis can be used for regien and cluster analysis.”

wn e

The factor analysis can simplify the structure afiables according to their correlations and it
facilitates the decisions towards new structureasfables that is why the number of final factors
have to be less than the number of original vaesbl

2.4. Method of the investment appraisal analysis

The basic method of the main microeconomic calmratis the Net Present Value (hereinafter
NPV) which contains the time factor through thecdimt rate that is why it is also called
“dynamic” method. Its modified indicators (as PPayback period, IRR — internal rate of return,
DRR - dynamic turnover ratio) can provide more infation about economic(al) characteristics of
an investment in other points of view and can supihe decisions.

There can be distinguished two concepts of NPV:fitlse one is financial oriented and it is most
suitable for the evaluation of financial markengactions. Its main feature is: there are no exgect
operational costs after a one time capital investraed the benefit is regular income or a single
profit (or loss) at the end of the economic perilmdface of the “financial oriented approach”, the
other one is called “project view approach” whiamsnarizes the revenues and cost of each
periods and it discounts the cash flows of periofiscording to these possibilities, it can be
differentiated many ways of NPV method dependingvbich approach or variable is focused.

| am going to apply the formula of ILLES (2000) rimy future investment appraisal calculations
(Table 1.)

The NPV can be evaluated by the following charasties [MONGEAU, 2012]:
- the standard deviation of the net present valus fipplied also by: BELYACZ, 2009]
— the skewness which means the measure of the asyynofid¢the probability,
— he effect of used factors in the investment applaialculation on the result of NPV which
means the identification of the key factors of N®geénsitivity.



Table 1: Possible ways of the Net Present Value (NP

Method of the NPV
NPV=G, + S + G +..+ G

1+r  1+r? 1+r"
Co= cash flow of the zero period (costs in relatiortie
investment in negative sign)
r = alternative (opportunity) cost of capital (exgied yield)
n = the duration of the cash flows (years)
C,= income in the # period

Speciality of the method

Only the explanation
includes the use of
"negative sign" of &

C _¢
@+t °°

NPV:PV—CO:ZH:

t=1

Cy = cash flow of the zero period (costs in relatiorthe
investment in negative sign)
C; = income ¥ period (with positive sign)
n = the duration of the cash flows (years)
r = alternative (opportunity) cost of capital (exged yield)

They are followed by
financial approach and

Source

SUDGEN —
WILLIAMS,
1978

they are typically used in
money market
transactions.

This formula also contain
a negative sign for £

BREALEY —

. MYERS, 2005

Co=Ry-lo*a’+..+(R-1)*a " +L*q"

Investment expenses are

d = discount rate, i = number of periods
n = investment/project (years)
C = invested capital (this component islisted by the authors but
the eguation does not contain it)

formula is a transitional
way between the project
and the financial approaci

=

Co = net present value, q = calculative interest rate not taken into accountag ULBERT,
R, = return per period summary of a period. It is 1992
I, = capital expenditure in each period assumed constant costs|.
L, = liquidation value at the end of the return petio
NPV = —1 +{N*[s—1+m]} * PVIFA | The economic
characteristics of the
| = initial capital expenditure production activity arein
N = annual sales volume the focus of the method.| BELYACZ,
§ = revenue of production (sales, labour costs, 2009
| = wage costs of production .
m = costs of raw materials; k = cost of capital material costs)
n = period of calculation; PVIFA = present valuetémest factor| This method accumulates
of annuity the annual discounted cash
n flows and it is reduces wit
NPV = —B, + Z(ki — b)) xq7" the investment costs.
i=0 _ HUETING,
B, = Cash flow of the zero period (expenditure iratin to the The categories of revenug 1990
investment with negative sign) and expendlture are ILLES, 2000
b = revenues of thé'iperiod, k= expenditures of thd'iperiod | aggregated in the defined
g = technical number, where 1+p, p = calculativeerest rate periods.
i=n
i The formula does not
NPV = z CF,(1+4d) contain the invested
i=1 amount of capital. This is
CF = discounted cash flow (profit and amortizatiorthe " an error or it can be a part LAKNER et
period) of the cash flow. This al., 2010

Source: OWN CONSTRUCTION, 2014 by the indicatedrces

| summarized my objectives, hypotheses and théioekbetween used databases and the applied

methods in Table 2.




Table 2: The context of the objectives, the hypotlses, the databases and the methods of the disseadat

My goals were during

the thesis: Hypotheses Material Method
C H H1 1 In the European Union (including Hungary), theduction and
! 1o define that/those lThe macro environmental |US€ of biofuels is controlled by a top-down legainfiework but the
element(s) and process(es) conditions for biofuel whple economic process goes pgyond the borderheoEpropear
of the macro environment roduction (and for the Union. The realization of the positive effects bé tuse of biofuels +  Synthesis of STEEP-
which can determine sucF():essfuI accomplishment Ofwhich is expected by the Member States — is doubdoause of the literature analysis
the success of the use of national targets) are available .Lﬁsu_lt of the |_nter§1ct|ons. - —
biofuels Hungary. 12 The legislation on thc_e actors in the supply chdibiofuels does
not support the goals of biofuels in Hungary.
H, 1 The vehicle owners knows (has information aboigjuels. own data dsetzgzgg\sle
Ca _ H.» The responses of car owners in relation of bisfuare collection cross table
to explore the Hungarian H, . influenced by demographic characteristics. (survey) analysis
citizens’ attitude towards| There is a correlation between _ i
biofuels and to apply this the environmental conscious H,3: Some vgrlables of the statement list are releggdrdless of the factor
characteristics of attitude attitude and the behaviour | factor extraction or the nature of the data. (Thesestant factors cap analvsis
in the investment appraisal towards biofuels in Hungary. be applied in the investment appraisal calculatjons OMNIBUSZ y
calculations H, 4 As the result of relation of environmental cowess behaviout research (2013) fa;tl?srt:rnd
and vehicle use patterns, three consumer groupbecdafined. :
analysis
Hs 1 The raw material cost of biofuel production ist mafluenced Statistical statistical
) . . databases (USDA -
economic factor but an optimum point can be catedla deviation
Cs KSH etc.)
to explore the key factors H Hs;» The investment return characteristics of bioetthaand Database of investment
of the biofuel production 3The investment of a biofuel biodiesel are different and the primary reasonhat tan be due tp biofuel plants appraisal
and the impact of their lant can be recoverable. but .the technological differences. P analysis
changes on the P . R b Statistical weighted
. is associated with high risk.
characteristics of the ) . . . . . databases and score
. Hss The regions of Hungary can be differentiatedhia telation of )
Investment return. installation of first-generation technology biofysthint regional results of - method of
9 9y ' H2.1 and H2.2 plant
hypotheses allocation

Forras: OWN CONSTRUCTION, 2014
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3. RESULTS

3.1. Analysis of willingness to pay and willingnes® use of biofuels of Hungarian citizens’

According to the answers of the question, which \eaked about the biofuel content of the
generally used fuels, only 131 vehicle owners Hasen able to say exactly the right proportion of
bio component content. Nearly 10% higher the proporof those responders who believe that the
general fuels does not contain biofuels in the $arop2011. The results of 2012 and 2013 years
were very similar in view of proportions. In relati of my “willingness to use” question, nearly the
same number of respondents (respectively: 24,4%3%2322,3%) did not choose the high bio
component content fuels because they do not knaivtkeir vehicles are suitable for use them.
This is true every three years of the survey. Colpgher rates was represented but the similarities
of percent remained when the answer was “yes, tiytibit reduces the cost of fuelling”.

The literature review represented numerous posaibrances from the use of biofuels but the most
of the respondents expect the environment prote¢tespectively: 40,6%, 29,0%, 30,1%). | could

explore some fault of my questionnaire and the fivedification was the enlargement the answers
with: ,no, because | know that my car does notatlé to use high bio component content fuels”.
This version of responses was chosen by the 133%2f and 16.5% (2013) of responders,

therefore the awareness of the respondents apje@nprove. Only the 14-22% of vehicle owners

who knew the correct rate of biofuel’'s content wbphay more for the high bio component content
fuels and it means that the willingness to payoisaifected by the knowledge.

Based on the given answers on consumer willingteessse — no matter what year is taken into
account — it can be concluded that who are morkngito pay for high bio component content

fuels do it primarily because of the expected pasienvironmental impact. The cost reduction is
expected from the higher the blending rate by thaise refuse the price premium. | created three
hypothetical group of car owners accepting the idé&EK (2005) that the energy conscious

behaviour can be deduced from the environmentadaons behaviour. These hypothetical groups
are also qualitative risk for a biofuel plant whign@ car owner has to decide about the high bio
component content fuel (over the national blendatg).

The most commonly used methodology is factor amalysaking the definition of consumer
attitudes but its important weakness is the suivjéctof appellation of factors. That is why it is
reasonable to name the factors and to charactieyizkose variables, which would be in the same
factor if the factor extraction method was changedhe data were available as dummy variables
(not Likert scale). My approach is not the same therlogic of Cronbach's alpha nor the Kaiser-
Mayer-Oklin index (hereinafter referred to as KM®@hich examine the applicability of factor
analysis.

3.2. A possible way to define the attitude as quéditive risk using the results of factor analysis

The examination of my H2.3 hypothesis about analgsethodology can be seen on the Figure 2.
The responses are measured by five itemed Likeesin the original database (ER) and |
generated other three (D1, D2 and D3) database thenfirst one (ER) depending on the meaning
of the middle (3) item. The most important objectio face of transformation from Likert scale (as
numeric or quasi-numeric variable) to dummy or dicdmous variables is the information lost.
However, it is justified because:
— The respondents can define difficult (and hondwst)real difference between Likert items in
relation of environment and energy conscious habitd evaluate their own behaviour.
Finally, the real activity of respondents coulddvervalued.
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— The middle (3) item raises a further question: ¢gien habit depending on the decision
situation, certain (perhaps demographic) conditifimst these conditions are not exactly
known) or the respondent chose the middle iteneatst] do not know/No response” option.

— The filling of "yes-no" type questions is fast asmnple that is why it can improve the
response rates as well.

[ Variations of the database ]

Likert-scale (1-5) | Original >/ Factorextraction\
(SZx orkKx) methods Aoolicabilit
pplicability
. criteria
—— 1. Principal . Change of the
1,2,3=>no (0) D1 S7x > compongnt analysis Cronbach-alpha rank and/or
4,5=>yes (1) or Kx) 2. Unweighted least KMO weight of
Squares N  Numberof variables in the
3. Generalized least A factors factors
Explained
! squares _
1 és2=>no (0) I()]l;lznnsl)ZXZ > 4. Maximum variance
3.4,5=>yes (1) = Seali N ———
o Y or Kx) likelihood
5. Principal axis
1.2=> 10 (0) Dummy 3 factoring , Saving of factors as variables and
45=> yes (1) @3 szx |4 6-Alpha factoring use of cluster analysis
T X L\ 7. Image factoring
3 => missing data | or Kx)

Source: OWN CONSTRUCTION, 2013
Figure 2: The logical framework of the analysis ofl. Database

For accomplishing the objectives of the analysisprducted all the four databases by the seven
possible factor extraction methods, and | examitiexl changes of the applicability criteria. |
structured the results and | analysed the contettieodifferent factors, the relations between the
different variables, and finally | tried to find éhreasons of the changes in the content of the
different factors. | performed the compliance fastoof the factor analysis, weighed by
representativeness criteria (which resulted theioes of ER_s, D1_s, D2_s, D3_s). According to
the KMO index, all the four versions could be coctéd, and the variance remained between 53-
63% during the factor analysis. Because of the ltgig process, the values of both the KMO and
the variance have decreased, while the value afl§2rch-alfa has increased in case of ER, D1 and
D2 and has decreased in case of D3. The numbexctdré was 7 according to ER and D1 data,
which increased to 10 after the weighting processle the 11 factors of D2 and D3 has decreased
to 10 after weighting.

The factors resulted by the factor analysis processained such factors, which remained togéther
regardless the chosen factor extraction methodstructuring of the database were denominated as
“Permanent factors”. The “Conditional factors” wehmse factors, which were moved into other
factors in the course of factor extraction andher testructuring of the database.

As a next step, | tried to explain the reason$efdifferent behaviour of the different variables.

The examined features (mean, deviation, communelity could not give definite answer for the
behaviour of the permanent and conditional varglotiethe analysed factors. In case of the other
key variables (Table 6.) the change of the facteights did not show any regularity, therefore they
are not suitable for expressing the risk.

Only the strength of the correlation could be use@xpressing the factor formulating ability oéth
variables from the features given by the literatswarces. During my analysis, the solutions were
not resulted by the strength of the correlationffaments. | observed that the highest values &f th

% They were added to one factor at least 5 timas ffe 7 analyses.
12



correlation coefficients of the different variableave the most determinant effect during the
formulation of the factors, and the strength ofd¢beelation has not have determinant role.
Although | could not reach the original goal of teeamination, | defined the reliability of the
variables and the factor, as well as the factanfdating ability of the variables.

The reliability of the variables was determinedading to the following features:

— the deviation of the factor weight of the variahietow,

- the correlation between the variables of the fartaronstant within the factor, and
this correlation is independent from the changedhef database and it will not
change due to any factor extraction.,

— their rank is constant within the factor, that meéns independent from any factor
extraction. This feature was defined as the stglwfi the variable.

After completing the methodological approach, afterahe repeated factor analysithe next step
was formulating factor groups and denominating hef tactors. Therefore, | have chosen those
variables (according to Cronbach-alfa, Communaléyd their former place) which should be
excluded from the examination. As in all casesf#itgor analysis was based on the results of KMO
and Cronbach-alfa, | accepted the results of thatyais, which resulted the highest variance (i.e.
with the less information loss), where | excludexdirf variables from the process. The factor
weights and the names of the factors are givenainlel 3, where the four excluded variables are
also given. The grey background shows those vasabVhich were grouped into one factor group
after the first factor analysis process, the factenowed in bold letters are those, which were
permanent and/or conditional variables of the gifeetor.

Table 3: The variables and the name of the final f&tors

Factors and their variables Name of the factors
H 16, 13, 15, 14, 12 6 Patterns of vehicle use
H18, 22, 17, 20, 25, 21| Refuse collection patterns of waste collection
R2,1,4,3 Risk assessment and risk perception
H2, 1, 8,9 Energy conscious habits
H7, 10,11 Energy consciousness and openness towards renesveditgy sources
H 19, 4, ' 5 Habits for the (energy) savings

H3 | | am building a semi or fully passive house anl rebuild/modify my present house.
Excluded | H23 | select and compose the organic waste (from kit@rel garden) by myself or in
variables government form. - - -
H24 | | had disabled household appliances repaired agdair them.
H26 | | aspire of socially responsible investments.

H=Habit, R=Risk

Source: OWN CALCULATION, 2014

Only one element of the first factor — names asttdPas of vehicle use” has been changed.
Comparing with the first analysis, by excluding $Zthe SZ6 variable were added to that elements
which were determined as stable in the course eibthodological analysis. Another significant
change is that the windows (SZ1) and the insulatibthe house (SZ2) were grouped into one
factor with buying energy saving household devi&28) and buying durable goods (SZ9). These
habits are not just for decreasing the energy neethe last “Habits for the (energy) saving”. The
abovementioned four habits refer to the informatievel, the willingness to payand long-term
perspectives of the individuals, therefore | calleid factor “Energy conscious habits”. The name
of the last factor (SZ19, 4, 5) is “Habits for tf@nergy) saving” where emphasize is given on the

* Factor extraction: Pricipal Component Analysista&ion: Varimax
*The insulation of the house and replacing the wivalcequires significant own financial sources,fasénergy-saving
and durable goods and products are typically ahiteer price range.
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cost savings caused by the reduction of the goodsured and it is not based on the energy and
environmental consciousness of the individuals.

The two statements related the renewable energice®{SZ10 and 11) were grouped into one
factor group with statement SZ7 for consciousndssnergy use*“( measure the consumption of
devices with high energy use with a different maagunstrument). This factor implies that the
openness for new technology and devices are clasalyected to the attitudes for using renewable
energy sources, which is based on the consciousmesshe knowledge about the actual energy
consumption. The content of this factor compliethwie research results of WILHITE and LING
(1995).

The results of the factor analysis summarized byl &, | used for further analysis, for which |
have chosen K-mean cluster analysis. Its results tae demographical characteristics of the
clusters are shown in Table 4.

Table 4: The demographical characteristics of clustrs

Variables Cluster 1. Cluster 2.
Energy conscious behaviour
: and open mind towards Measure
Sele(c::gl\llzcgi%rrtl)age renewarl):)elg energy sources of the_ Sig.
Related factors ey S BEGh (N EGATI_VE) _ association level
(NEGATIVE) Engrgy saving habit ‘ (CramerV)
Selective garbage collectio
(NEGATIVE)

§ Gender no _S|gn|f|cant rather women
=2 difference
% Age active worker retired_ (or close to weak 0,05
3 retirement)
S Marital status married/single married/widow
g Child under 15 year no 0,1
é é i?,gg::ﬁ%?}?l high-school graduation elementary 0,296
&3 Revenue over 100.000 HUF under 100.000 HUF
(—i Budapest and Pest County 0.05
o Region Northern Transdanubia Northern Hungary '
:E;L Southern Hungary Eastern Hungary weak
= Exist of car No car
£ Cubic capacity 1.000 — 1.500 &m
o Type of fuel Gasoline 0,1

Name of cluster Eyr;\,:';%rgpgin(t:%lniﬁgfst (Energy) Saver

sig.level = significance level
Source: OWN CALCULATION, 2014

As a result of the factor analysis, the habitsedfigle use were grouped into a different factoesth
habits did not show any correlations with otheritsabr statements of global risks. The results of
the cluster analysis are in compliance with thessults, namely that there is no significant
difference between the clusters of vehicle use thedspecial features of the vehicles. The only
significant and medium strong correlation, whichsviaund among the demographical characters,
was the educational level.

In accordance with the results of the former aredysf my research, the factor of vehicle use was
not significant in the cluster analysis.
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Based on the findings of the analysis of the péstitudes, it can be stated that the environment
conscious attitudes and the vehicle using habitsiatoshow any correlations in the Hungarian
population. The reasons of the changes of theséstak induced by the need for cost saving not in
environmental protection. Although the responderdsld understand the environmental (global
and social) risks (risk handling factor), but thewn role in this situation is not clear enough,
therefore their habits cannot be considered ascomuns

3.3. Results of price analysis

The STEEP analysis, which | prepared in the litematreview chapter of my dissertation, has
proved that the different quantification of thefeient direct and indirect impacts, which are esdat
to or generated by biofuels, is very complicateztause of the complexity of correlations between
the different economic sectors. As the key elem@intmy dissertation is the examination of
investments to biofuel production, and the priceramv materials and biofuels are the critical
influencing factors of these investments, | evadahe role of prices in a separate sub-chapter.

,If the deviation of yields in the past is low, ththe deviation of the investments will presumable
be also low, with higher deviation of prices witirig higher deviation in the investments. Based on
these facts, the risk of the investments may hinedefs the deviation of the yields in the past.”
[FIALA, 1999; p. 73.] Although the definition of ALA (1999) was primarily concerned to
financial transactions, in my opinion it may be diger the analysis of the sales price of the raw
materials of biofuel production and the price adfbels as well.

During the analysis of the prices | could not fsuth point that might be considered as optimum
point at operational level, therefore — based om @abovementioned concept of deviation — |
calculated the matrix of the price change of all thw materials and their deviation, and these
results were used as risk factors of biofuel préidac | found a minimum point of the deviation
results in case of the raw material combinationbiofliesel and bioethanol production; therefore, |
concluded that at this point the economic riskh&f production plants, which is derived from raw
material prices, is minimal.

Figure 3 summarizes the results of the calculatwinen rapeseed and sunflower were used as raw
materials. The columns show the deviation, thewrsloefer to the risk. The results showed that the
lowest economic risk would not represent the lowast material cost level.
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Source: OWN CALCULATION, 2014
Figure 3: The combined effect of the change of thmw material’s
combination and price on the production cost of bituels
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The combined effects of technological efficiency and the price change

The changes in the quantity of produced biofueld ®thnological efficiency are important not
only because of the quantity of the used raw mateand the related cost reduction. In case of
improved technology with reduced raw materials, rdmstance of those consumers might also be
reduced, whose low willingness to use is relatetthédfood vs. fuel dilemma.

The calculations for the impacts of the changetedfinological efficiency were analysed for both
bioethanol and biodiesel at 90 (rapeseed or maizgimary raw material)/10 (sunflower or wheat)
ratio. According to the accessible database, tloe patio of rapeseed/sunflower prices was 108%,
which was not appropriate when compared with dtegisdata. Therefore, | conducted the analysis
again, according to the relevant statistical d&tar. these calculations | used 95,3% price ratio
calculated for the period between 2007-2013.

Every additional percent of rapeseed oil has redultost decrease, but the scale of the cost
reduction has shown decreasing tendency. The optinatio of 40/60 has not been changed until
reaching the 40% biodiesel yield; from this poihe costs started to increase. This result means
that from this point the risk reduction — deternairy the deviation — will bring the increase oftcos
per unit of the biodiesel production.

In case of sunflower, every additional 1% increagi@ich was generated by technology efficiency,
has brought increased cost reduction, and the aptipoint based on calculating the deviation has
changed for R30/N70 ratio. | also wished to explebat changes will occur in the diesel yield of
these two raw materials. The optimal ratio (basedhe® deviation) has not changed, but the cost
level has decreased with a lower tendency. At 36li&8el yield ratio (2,44) has not reached the
results of the sunflower (2,46). In that case, wtten starting price ratio remains unchanged, the
rate of sunflower should be increased.

When using the statistical data of price ratios tdwhnological efficiency would be improved in
case of both the rapeseed and the sunflower, amnd th no point from which the costs will start to
increase. Using the price ratios based on thesstati data, the raw material combination has been
changed towards the R30/N70 ratio (30% rapeseed St0%tower), and in case of improving the
technology of sunflower, it has been changed tos/dR20/N80 ratio. The cost of 1 litre of
bioethanol production has decreased with an aateigrrate by involving every additional 10% of
sunflower.

According to the technology described in the awddditerature sources, the bioethanol yield was
equal with 42% of the raw material in both two panTherefore, despite the increase in the
technology efficiency, the cost reduction and tpémal raw material ratio based on the deviation
has remained unchanged. It means that improvingffi@ency — with unchanged price ratio — will
influence only the cost level.

In order to measure the impacts of increasing elelrtology efficiency, | changed the technology
efficiency data in accordance with the availableréiture sources. In case of maize, it changed for
46, while for wheat the 42% remained unchanged.ifitrease of technological efficiency of maize
has resulted the decrease of cost per units. Theap point (based on deviation) has not been
changed, but the cost reduction has shown an aatsderate as a result of the three examined
factors. The results of wheat showed that the pestunit would just slightly change by the
technology improvement; it remains unchanged ui#. Because of the combined effects of the
three factors — i.e. price change, raw materiab rand technological efficiency — the decrease of
costs has shown a slowing rate. At 46/50 maize/tve&iency rate the lowest risk could be
reached between 70K/30B to 30K/70B ratio. In tlase; the main problem of the biofuel producer
will be minimizing of the transportation distanae®d the transportation costs. At 51% yield ratio of
wheat-based biofuels the optimum point is at 5040 material ratios, and the cost reduction rate
has increased. It is important to mention thatehesculations have not dealt with the increased
cost level of the technological efficiency improvems, which may influence the investment costs
per biofuel yield.
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3.4. Results of investment appraisal calculation

As several researches were conducted in the flebd@nomic analysis of bioethanol and biodiesel
production [BAI, 1998; VARGA, 2007; BABAK et al.@®7; SOMOGY!I, 2012] therefore | tried to
find new aspects for analysis using the given nuthagical approach. In my researches, | focused
on the risk-based approach and on the depth ofysirabf the different factors. Despite these
differences, it was important to compare the resaftmy researches with the results of selected
literature sources. Table 5 summarizes the restiNVVARGA (2008) and SOMOGY!1 (2012) at the
most important investment appraisal indicators.

The results of VARGA (2008) shows that a produdtjclr has a very unstable market in Hungary
has a strong stock value, it is quite well représgry its IRR, which is 55%. These values are
misleading, because the author stated that ontic stevestment appraisal methods were used in
that research. According to literature sourcessthéc calculation methods are not appropriate for
huge investments, because the long-term risks naty be calculated through discounting
calculations therefore the results may be distorfsée the works of: ULBERT, 1992; ILLES,
2000; BELYACZ, 2009]. The results and the methodglof SOMOGY1 (2012) are much closer to
the international researches and the used practice.

My results are lower than the high IRR values ofR@GA (2008). The payback period according to
my calculations is different from the results of MOGYI (2012): in case of oil pressing
technology the payback period is longer, and ire @dsestherization technology, it is shorter by one
year, using the same discount rate.

Table 5: Summary of the results of investment apprigal calculations (comparing to two indi-
cated literature)

VARGA*,

SOMOGY]H,

2008 2012 Bioethanol Biodiesel
biodiesel bioethanol Database |. | Database L.
period of
calculation (year) 20 22 15
NPV + + +
Payback time 3 10 8 13 9
(year)
Discount rate (%) | regressive** 6 6
IRR (%) 55 - 13% | 10 | 15

*= results of Varga (2008) come from static investrihappraisal method;
**].year: 26%, 2.year: 25%, 3.year: 23,5%, 4.yeadR,5%, from 5.year: 13,5%
Source: OWN CONSTRUCTION, 2014 by own calculatfa@14) and the indicated sources

As it may be seen, the value of NPV is positiveach case, therefore a part of myMpothesis —
namely the investments for biofuel production plastprofitable has been proved. MysH
hypothesis may also be prove*n, because the difte® between technologies caused differences
in the results of my investment appraisal calcatei

The results of sensitivity analysis

According to the research results of VARGA (2008hen the price of the biodiesel falls under
0,56€/litre, the value of the NPV will be zero.tlfe rapeseed price reaches the 250€/tonne price
level, it will bring also a zero NPV value. Wheretprice of oil cake is 95€/tonne, it will increase
the value of IRR above 200%. In my opinion, thessults should be considered as distorted,
because they were calculated by using only thécstaticators. SOMOGYI (2012) examined the
impacts of different taxes (local business taxed eorporate income tax) in the course of the
calculations of the sensitivity analysis.
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In the following, | will present the results of tisensitivity analysis for the biodiesel production.
During the sensitivity analysis, | assumed changawgnue because of the following reasons:

— The costs were changed due to the changes of whenederial prices resulted by the price
increase in 2008, and the impacts of the fluctgatfirelds caused by the unfavourable
weather conditions.

— The production of specific (industrial) specievésy low in Hungary, mostly those surplus
quantity of crops are used for biodiesel produgtimhich were originally produced for
human consumption.

The increase of the revenues has generated anageci@ the NPV value (although with a
decreasing tendency). Until a +5% increase levéhefrevenues the tendency of BPV increase has
decreased by 0,02 percentage rate. | experiencedesmittent growth, which means that the value
of NPV was equal between the 12"14he 15-18 and the 19-20 growth stages. On the contrary,
the decrease of the revenues has resulted moréigenmsactions in the NPV value: until the
decrease by -5% in the revenue the NPV value hasaged quickly, and from this point its value
turned into negative. In the further analysis @& timpacts of the changes in the revenue, the sales
prices of the biodiesel and the glycerine coulddiféerentiated. The glycerine represents only
0,28% of the revenue, therefore it will not infleenthe NPV significantly. According to my
calculations, a 1% change in the glycerine productine value of the NPV has changed by 0,006%
at the end of the 1Byear.
The impact of the changes in the raw material costthe NPV is similar to the abovementioned
impacts on the revenue, but with the opposite sigrthe first 1% decrease of the raw material
costs, the value of the NPV increased by 14%, bad the change showed a slowing tendency of
change. On the contrary, the increase of the ratenmbcosts showed an increasing tendency until
5% of change. In details, it means that the fif$tdf increase generated 19% decrease in the NPV,
and the next steps generated 24% and 37% NPV decmespectively. At a 6% increase of the raw
material prices the NPV turned into negative, amnfthis point, the NPV value has decreased
with a decreasing tendency. When we distinguishptie change of the different raw matefials
the 8% change of the rapeseed oil and the 18% ehahdghe sunflower oil have generated a
negative NPV. The NPV could react less on the casrmg additional raw materials: the NPV
turned into negative at 26% of change of the aolditi raw materials’ costs. At this cost type —
similar to the others — the slope of the functicasvincreasing when being closer to the axis origin.
In the course of my calculations, a very importaleiment — which was very difficult to define —
was the fluctuation of the HUF/EUR exchange rateis Tactor had hidden, but very significant
effects on the return results of the investment:

— by a weaker exchange rate, the investment andiawialittosts will increase, but

— it will increase the sales price of the bioethanol.

If the 240 HUF/EUR exchange rate which was usedHercalculations changes to the exchange
rate of January of 2009 (290 HUF/EUR) it will brismgnificant impacts on the payback period, i.e.

the return on the investment — when all the othetdrs remain unchanged — will be reached in the
7" year. When the exchange rate decreases — i.elURewill be stronger — a 30% decrease of the

raw material costs may balance the impacts ofltteduation of the exchange rate.

3.5. Assessment of risks in different Hungarian ragns

For evaluating the regions of Hungary, | used thtallses of the Hungarian Central Statistical
Office. | used the study of NNFCC (2008) as thetstg point of my methodological approach,
which | transformed according to some principlesdus logistics, for location problems. The main
factors used for my research are summarized ineTébl

® Combination of raw materials: 64,3% rape oil abg736 sunflower oil.
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Table 6: Used variables in the analysis of the Huragian regions
Statistical indicators of the analysis
(http://lwww.ksh.hu/teruleti)

Categories

Corn
Feedstock Wheat .
availability Rapeseed Harvested quantities (tons)
Sunflower seed

Livestock of cattle, pig and poultry1.000 pcs

Harvested area of Silage, alfalfa and/or other fdadt (ha)
Production | Fertilized
environment| Manured area (ha)
Irrigated

Protected area (ha)
GDP (1.000 HUF/person)
Social Population density (person/kjm
environment| Unemployment rate (%)
Employed in agriculture (person)
Source: OWN CONSTRUCTION, 2014 by the indicatedrse

The number of biodiesel producer plants which iseblaon just rapeseed, is very low, although a
slow increase may be observed in 2012. It is sugddkat in certain regions the biofuel production
should be based on sunflower seed, because in loylatéons, the introduction of the sunflower
has increased significantly the number of thosedgetion plants, which production capacity
exceeds 5000 tonne biofuel/year. The role of swdltouse was determinant in the Northern and
Southern Great Plain. The results of my calculatioray be defined from another aspect, namely,
the quantity of the available raw materials willprave the safety of the raw material supply, so the
risk of the investment into bioethanol or biodiggknts is the lowest in these regions.

According to the results of my calculations, thevést risk is in the Central Hungarian region,
where the decrease of “Social risk” until 2014 ésided from the increase of GDP per capita and
the increase of the share of people employed inatreeultural sector. According to these two
assumptions, the regions of Northern and SoutheeatGlain are the least favourable for biofuel
production, which is resulted by the high animatgity. The increase of the “Social risk” in these
two regions was similar to the other regions.

When analysing the raw material supply, the chavge® the lowest Central Hungarian region

both in the aspects of time and raw material. Wbensidering the equal role of all the three

aspects, the Southern Great Plain and the Soufhrarsdanubia regions are the most suitable for
bioethanol production. Considering the rapeseediymtion, as the raw material of biodiesel

production the Western and Southern Transdanubiarre shows similar results.

Considering the change of the raw material costs.e—the bioethanol production has more
economic advantages when it is based on maize giioduand less risks — the Southern
Transdanubia region should be preferred for thpe tyf production, even though the supply of raw
materials has decreased between 2006 and 2012rethistion could be observed in the Northern
Great Plain and Southern Great Plain regions af tal it was more serious (by 40%) in the
second region. The Central and Western Transdamahgian have similar features in bioethanol
production aspects.

Based on that the weighting of different aspectsasclear enough, the originally used “Balance
scenario” was completed by three other calculafions

"It is necessary to take into account the rulesabdulation of livestock unit because of the difieces of the animals
feed requirements.

8 The weighting was the following: “Sustainable” ¢im calculations: 33,33% for all scenarios; ,Balfuginess as
usual): 60/20/20%; ,,Agro-balanced”: 20/60/20%; ,Hoyment”: 20/20/60%.
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The weighting has affected the Eastern Transdangigi@n at the less, but in 2012, there were not
significant changes even in the Western Transdantdgjion. The weighting in the BaU — i.e. the

scenario that emphasizes the role of raw matertalyction — showed the most significant decrease
in the Central Hungarian region, in case of botbfu®l types, while the highest changes were
observed in the bioethanol production in the Sautl@reat Plain and the Northern Great Plain

regions. Considering all the scenarios and yearsay be stated that the Northern Great Plain and
Southern Great Plain regions are the most suifableiodiesel production.

Additional aspects for further research of regionalevaluation

Based on the literature review, the evaluation gfguestionnaire, my work in the Ministry and the
professional experiences of the everyday life iraef further research aspects, which, of course,
have no scientific base at the present, but whielsaggested to explore in the future.

| prepared a selection of those questions from ugstionnaire used for the attitude analysis, which
refer to the high use or willingness to pay forfbeds, and the results were filtered accordinght® t
regions. Based on the questions and the answeénstiian is the most preferred, where the number
of the respondents was the highest. These questgmens were re-analysed in accordance with
the logical framework | used for the different i@gs. Based on my opinion and the results of the
statistical analyses the regions should not beodinited as a different, fourth factor into the
analysis, but it is worth to include it in the “Salaisk” group. Considering the results of the o
“Attitude”, it has brought a significant improventem the Central Hungarian region, and a
moderate improvement in the Western Transdanulg@one The “Raw material supply” has
reached the best results in the Northern Transdarara the Southern Great Plain regions, where
the social risk has increased which was manifdsyetie reduction of the result points.

Additional aspects may be to consider the perfooeasf the present biofuel plants, but | excluded
this option from my research for the following reas:

1. Only limited information is available about the ramaterial supply of the operated biofuel
producer plants.

2. According to the literature sources (mainly found the internet), a huge amount of
imported raw material is in use.

3. About the authorization process of investmentstaedoroduction and capacity level of the
plans, | could have found relevant information othiyough personal visits. Regarding that
performing the questionnaire survey and the evanaif the statistical and company level
data would be a time- and resource-intensive tagkl decided that this work would be
performed in the framework of a future researchkwor

The phenomenon of “fuel tourism” has been introduge the media in connection with the
increase of the fuel prices, which, of course, astricted to the counties at the border of the
neighbouring countries. In order to compare thé fuees of the neighbouring countries with the
Hungarian fuel prices, | had to calculate the ergearate for the given four-week periods. From
2010, the Slovak and the Austrian price of diedelvere lower, while from 2011, both fuels were
lower in Slovenia, than in Hungary. From 2012, afram a moderate increase of gasoline price in
Slovakia, both fuel types were cheaper in all thesantries than in Hungary. | made my
calculations with the average exchange rate, whitduld be considered different at the different
locations, as many people who work in the neighingucountries get their salary in euro. The
phenomenon of fuel tourism is influenced by thdedédnce of the fuel prices; the higher the
difference is, the greater the fuel tourism affdciesa will be.
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4. NEW SCIENTIFIC RESULTS

As a result of my PhD dissertation, | defined tbiofving new scientific results:

1.

By using the STEEP analysis, | defined the risk thaenerated by the contradiction between
the legal and economic factors of the macro-envrem. Although the top-down legal
practice of the European Union generates a demanaif the biofuels, the raw materials of
biofuel production — either from grains or crude vegetable oilard the sales price of
biofuels are highly determined by the production ofquantity-sensitive third countries. As
economic efficiency is highly influenced by the gariof raw materials, therefore this legal
practice represents a high risk for the investmemisproduction capacities and the EU
objectivesin an indirect way. Because of the complexity of the economic processel the
interactions between the different sectors, tlsk is difficult to convert into quantifiable terms.

| examined the environment and energy consciouspédkhe consumers’ attitudes from two
different aspects, using two different researclalo@ses which content is close to each other.

2.

The analysis of the first database could give oymity for the evaluation of the impacts of the
demographic features. Based on my methodologicalysis, | stated that despite the former
Hungarian and international researchemje of the used demographic feature@ender, age,
salary, location and regiomave significant impacts on the habits of vehiclese and fuel
consumption.

In the first database, | focused on the habithefdar owners who use their own vehicles (i.e.
they do not have company-owned car). Based on natysis, | highlighted that the
Hungarian vehicle owners have not relevant knowledg about biofuels, therefore their
support is mostly theoretical, and it was not conuged into the practice. | also stated that
the main motivation of the consumers is cost saving

Based on the results of the factor analysis comdluch the database of the second research, |
stated that thevehicle using habits in Hungary are not derived fron the people’s
environmental conscious attitudes The segmentation, which was conducted by thetedlus
analysis and the demographic features of the ¢hkjdtas also proven that th@in motivation

of energy conscious habits is generated by cost gay attitude. | determined six factors and
based on these | formed two clusters for the hatfitthe Hungarian population, which is
summarized by Table 7.

Table 7: Factors and clusters resulted by my reseah work and analysis
Factors Clusters

1. Patterns of vehicle use

2. Refuse collection patterns of waste collectionl. Environment conscious,

3. Risk assessment and risk perception but not yet energy

4. Energy conscious habits conscious consumers

5. Energy consciousness and openness towaréds (Energy) Saving
renewable energy sources consumers

6. Habits for the (energy) savings
Source: OWN CALCULATION, 2014

Although | had to reject the role of environmertahsciousness, according to the findings of
the factor analysis, | stated tliae energy consciousness habits are the prerequesit of the
openness towards reusable energy sources
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By using factor analysis, | determined those featws of the different variables, which
determine the factors that may be or shall be usetbr the nomination of the different
factors. This feature was defined as factor formulang ability. Analysing the results, this
phenomenon may be rooted in the correlations betweedifferent variables.

| also defineda phenomenothat the medium or stronger correlation — apart from their
transformation from the Likert scale into dummy variables and independently from the
factor extraction methods used — will remain in thesame factor group. This phenomenon
was defined as factor stability. Those variables, kich place has been changed through
the factor extraction process, | defined as condibnal or accompanying variables.

Using investment appraisal methods and indicatopgpved that the production of biofuels
may be considered as a successful investmentt luinfluenced by many risks derived from
the correlations of several risk factors.

According to literature sources, the raw materrateis a determining component of the cost
structure of biofuel production. | determined th@imum of the raw material complexbased
on the deviation of the changes of raw materialgs; technological efficiency and the ratio of
the raw material components. This point will notameéhe lowest cost, but it will show the how
can be the costs of raw material be minimized basethe joint impacts of the three factors.
The deviation was used as ariable that indices the risk derived from the fluctuation of
the prices, therefore the minimum deviation of theraw material costs would show the
component mixture with the lowest risk

By using investment appraisal methpds convinced that using the first generation
technologies for biodiesel production the use of peseed (as both grain and crude
vegetable oil) has an overemphasized role. Based dhe cost calculations and the
technological efficiency the use of sunflower shadibe suggested, because of the following
reasons
— considering a given technological efficiency, the/material costs per unit of production
was lower in spite of the higher raw material psice
- 1% improvement of technological efficiency resulgetigher rate of decrease of the raw
material costs per unit of production,
— the risks derived from domestic prices and the ésted yields are lower than in case of
rapeseed.

| determined the priority of maize for bioethanol production using first generation
technology instead of wheatFor this, | used such a calculation method — toetance with
the relevant literature sources — where the teduymdl efficiency of maize was higher. My
results were similar to those mentioned abovease ®f sunflower:
— considering a given technological efficiency, taevmaterial costs per unit of production
was lower even when | changed the maize-wheat paios
- 1% improvement of technological efficiency resuleetigher rate of decrease of the raw
material costs per unit of production.

| determined — by using qualitative and quantified featureshaf Hungarian regions — that the
risk of establishinga low output (5000 tonne/yedrjoethanol or biodiesel producing plant
using first generation technology which Hungarian region would be the lowest In
accordance with my results and risk factors:
— the most favourable regions for bioethanol producthn based on maize processing
are Southern Transdanubia (and Northern Great Plair), while
- the most favourable regions for biodiesel productio based on rapeseedand
sunflower processing are the Northern Great Plaingnd Southern Great Plain).
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5. CONCLUSIONS, RECOMMENDATIONS

Summarizing the literature review and the resuftsng researches, | would like to present my
conclusions and recommendations, and show thelpeshrections of my future research work. In
this chapter, | follow the logical order of my geand hypotheses.

In the framework of my first goal (3, based on the information of literature souraas statistical
databases, using STEEP analysis and the logicalefrark of the supply chain of biofuels, |
defined those elements and processes of the maegn@ement which can determine the success of
the use of biofuels. According to my first hypotise@;) the macro environmental conditions for
biofuel production (and for the successful accostphent of national targets) are available in
Hungary. In my dissertation work, this chapter we, which was highly influenced by my former
works and professional experiences, therefore h@dgo confirm my statements and viewpoints by
statistical data. The most significant contradictisas found when | examined the biofuel — and
particularly biodiesel — production. Despite thare many legal sources refers to the high rate of
diesel vehicles and engines and the structure rid¢wdyral production in Europe, | could not find
relevant statistical data in this topic. On the tcany, the transformation of the Common
Agricultural Policy and the problems of the Eurapeariculture (e.g. overproduction of grains and
the withdrawal of intervention system) have regylaaised the questions of biofuel use. Although
when | analysed the environmental and energetiglaégns (e.g. the decrease of CO emissions), |
concluded that renewable energy sources and plarticdiofuels represent only an insignificant
element.

The legal background of the European Union claiongtie support from the member states to the
common objectives. However, the economic processlased to biofuels are far beyond the EU
borders. There are several countries outside thealbigh is represented in this sector as either raw
material producer or biofuel producer, and whichirtoes are able to perform lower price level
than the member states. Therefore, the marketlestialg intention of the EU for the utilization of
the agricultural surpluses, the compliance to tbenrmon objectives and their realization has
established a very complex and contradictory maenronment, which sometimes may be the
barrier of the proposed goals.

In Hungary, the legal rules are mostly connectetthéoregulations for the biofuel mixing activities,
however, the bio components may origin from coestioutside Hungary. After summarizing the
legal rules and literature sources, | have not famy references for the compulsory domestic
utilization of the domestic raw material produdisom this process, | concluded that even though
the macro-environmental features of Hungary are@ppate for the successful production and
utilization of biofuels produced by first generatidechnology, but for the realization of the
additional positive effects (i.e. environmentalb joreating etc. impacts) the economic processes
should be adjusted. Therefore, the; andH; , hypotheses are accepted and considered as verified

The next step of my research work was to exploee-tingarian citizens’ attitude towards biofuels
(Gy). Although that many researches, which | summdrinethe literature review, showed that the
Hungarian population have a basic knowledge abaétianol and biodiesel, According to the
findings of my questionnaire survey, | have founffedent results, so | shall reject mi,;
hypothesis. There was significant difference betwtee former surveys and my questionnaire,
because instead of “Have you ever heard about .yg¥st of questions | have formulated more
specific questions, about the mixture rate of umtd and the suitability of the car for using
biofuels. In my opinion, by using questions tha arore specific we may explore more deeply the
willingness for use. Another important element afing biofuels is the willingness to pay.
According to the results of my survey, the Hunganmpulation does not want to pay more for
fuels that contain bio components. Based on theltee®f domestic and international research
results, | examined the impacts of demographiaufeaton the willingness for use and willingness
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to pay. As a result of the cross table analysigniicant difference was detected between age,
gender and the region o residence in all the questin my database formulated in 2011, but the
correlation was medium strong or weak. An exceptimas found the strong and significance
between the gender and the question about the gandehe question about the fuel components.
Therefore, myH, , hypothesis were accepted, but a further analgsmeeded, because | could not
find these correlations in the databases of 2042281 3.

According to myH, 4 hypothesis, there is a correlation between theggneonscious attitude and
the habits for vehicle use, and based on the fitezasources, | determined three possible consumer
groups by the low or high level of these two attés. | was not able to verify these groups by using
factor analysis and cluster analysis, thereforejdat this hypothesis. Based on the results of my
research, | determined seven factors and two ckis@onsidering the attitudes of the population
towards biofuels and vehicle use habits, | conduttet the main motivation for changing the
habits is not the environmental protection, butdbst reduction. As additional results, | wouldelik

to mention that according to my analysis, thereascorrelation between the global problems and
the biofuels or the environmental protection, thene this field should be explored in the future.
Although | should have reject the correlation betwdhe environment and energy conscious
behaviour, as a result of the factor analysis Icbofed that the energy conscious habits are the
prerequisite of the attitudes towards using rendsvabergy sources (such as biofuels).

A core concept of my research work was to combimreeresults of the attitude-analysis with the
investment appraisal calculations in such way, thatconsumers’ attitude is considered as a risk
factor of the investments. Therefore, | tried twfsuch variables, which can formulate factorstapar
from the used factor extraction method and theadtaristics of the database (binomial or based on
Likert scale). | consider mM,; hypothesis as verified, because | could find starmables, which
are independent from the factor extraction method the database features, which | called
permanent variables. Their stability is derivednirdhe strongest correlation between these
variables.

For the elaboration of my initial research idea.e- to detect the changes of the consumers’
attitudes — a set database should be formed fdr51gears, which could be the topic of a new
research programme in the future.

The goal of my last economic analysis of my Phzaesh C3) was to explore the key factors of
the biofuel production and the impact of their aj@s on the characteristics of the investment
return. For the analysis based on the risks, d tise variable of statistical deviance, which mdtho
was used successfully in the evaluation of thesrksecurities. As a result of my calculations, |
stated that changes in the technological efficiesmogt in the ratio of the raw material content will
influence differently the raw material prices pertwf the biodiesel and the bioethanol production.
Based on the evaluation of the individual and thglex impacts, | determined the optimum point
at company level by using statistical deviance,clwhwill not represent the lowest cost level, but it
will mean the minimum level of the changes in rawtenial prices, which is influenced by the
individual or the complex effects of all the thifeetors. Therefore, the minimum of the deviance of
the raw material prices will represent the raw makenix with the lowest risk. It is important to
underline, that on my evaluation, the risk canmtréduced, but the risk of the decision may be
detected. Based on these findings, | accepHawyhypothesis.

My Hj, hypothesis may be considered as the most complex mtause for its verification or
rejection the results of the literature review, taculations on investment appraisal and the raw
material costs were needed. The bioethanol andvitiiesel are different in their raw materials,
their production technology, the chemical procesard their utilization. It is very important that
the production process may be disrupted, in cadaagthanol at the dehydrating process of the
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crude alcohd| and in case of biodiesel, prior to the estheidmaprocess. Until this point, the
process may be considered as a food producing ssptteerefore, it may be connected rather to the
agricultural or food production process than torgagcs.

In the course of my investment appraisal calcufetid could examine the impact of the disruption
of the technology in case of the biodiesel proadutand | concluded that the economic indicators
were more favourable of those production plantscivicarries out only the estherization process
based on crude vegetable oil. According to my datmns and based on the results of raw material
cost calculations and the evaluation of the teabgioal efficiency, the use of sunflower is
suggested. The biodiesel production using rapesgesias not supported by either the statistical
analyses or my economic calculations. This wasntlost significant deviance between the EU
priorities and the real processes: despite thesesggEhas a significant role in biodiesel production
policies, its leading role was not representechanreal processes of the agriculture and the world
economy. Finally, I accept my hypothesis, namelyproved by investment appraisal calculation
methods, that the production of biofuels may besiclaned as a returnable investment, but several
risks and their combinations may influence its egéc The development of this model may be the
topic of a further research; because my model tsappropriate for considering the forecasts of
price changes, therefore it should be developedcandpleted by dynamic investment appraisal
methods.

My Hs3 hypothesis, (The regions of Hungary represent different envirental risks for the
investment on biofuel plants using first generatechnology) was verified by my research results.

For the characterization of the regions | usedteantsformed the regional indicators of the database
of the Hungarian Central Statistical Office. Thansformation process was conducted for clearing
the distortions and to allow the further comparisdhe indicators were chosen based on the
findings of literature sources and the statistaaiabases. From this aspect, a possible direction o
the research could be a factor analysis basedeost#tistical data, by which homogenous indicator
groups could be formed. For this work a wide raogatabases would be needed, which is —in my
opinion — is uncertain at the present.

During the formulation of the scenarios, | deteredirthe importance of the risk groups by changing
their weight, while the regional balance point cbibé explored by linear programming method.

As a last step of the evaluation of the regionsprisidered the consumers’ attitude as a possible
social risk factor. Based on my research resutisnicluded, that there is a significant difference
between the citizens’ willingness to use and wgjliass to pay values and the production facilities
in the Central Hungarian region, in Southern Transdia and Southern Great Plain regions. In
order to improve the results, it is suggested pea¢ this survey in the abovementioned regions. It
also suggested to repeat the survey in the Nortliegat Plain and the Western Transdanubia
regions, if significant changes may be detectedRaw material supply” or “Production risk”
groups particularly in the performance of the animebandry sector.

° Bioethanol is dehydrated alcohol.
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