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RISK ASSESSMENT FOR BIOFUEL PROJECTS:
PROBLEMS OF METHODOLOGY

Abstract. Excessive use of traditional fuels in various sectors of the economy has led to the
problem of exacerbation of environmental problems, rising CO, emissions, climate change and so
on. Therefore, the share of renewable energy sources, among which biofuels play an important role,
has been growing in the last few decades. If the world pays considerable attention to the
development of this area of alternative energy, in Ukraine, unfortunately, so far this segment has not
found the right place. Agricultural, food and other enterprises are implementing various projects for
the operation of production sites for the production of various types of biofuels. This, in turn,
reduces the level of dependence on external price fluctuations, untimely supply of traditional fuels
to enterprises, caused by seasonality in agricultural activities. However, we must not forget about
the high level of risks associated with this area of business (economic) activity. Practical
observations show, for the most part, that entrepreneurs (business owners) focus on subjectively-
oriented methods of risk assessment, which are based on expert opinions, reducing the importance
of objectively-oriented and analytical methods. Despite the obstacles to the development of biofuel
production in the world and in Ukraine in particular, scientists are conducting fundamental and
applied research in the use of the world’s best achievements in the use of mathematical apparatus
for the evaluation of investment projects. The use of mathematical methods and models to select an
effective risk assessment for biofuel production was no exception. Currently, the risk assessment of
these projects takes into account: natural and climatic risks, market prices for primary products or
waste products, equipment costs, prices for biofuels compared to traditional types, and so on. The
methodological basis of risk assessment is contained in DSTU IEC/ISO 31010: 2013 and IEC/ISO
31010: 2009, which is the basis for the construction and use of business project assessment in
various economic activities. The most effective, in terms of risk assessment for biofuel projects, is
the introduction of automated information systems in business process modeling. This, in turn,
makes it possible to use effective methods, namely: Multiple Imputation, leading indicators, event
tree analysis, Value at Risk and correlation-regression analysis methods.

Keywords: biofuels, risks, agriculture, risk assessment, risk assessment methods.
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OIIHKA PU3UKIB JJIs1 TIPOEKTIB BUPOBHULITBA BIOITAJIUBA:
MMPOBJIEMH METOJ0JIOT'TI

AHoTanis. HagmipHuil piBeHb BUKOPUCTaHHS TPaJUIIIHHUX BUAIB MaJUBa B PI3HUX ray3sx
€KOHOMIKHM MpPU3BIB 0 MPOOJIEMH 3arOCTPEHHS €KOJIOTIYHOI mpobiemu, 3poctanHs BUKUAIB COa,
3MIHM KJIiMaTy Tomo. Tomy [eKiibka OCTaHHIX AECATUIITH 3POCTa€ YacTKa BiJHOBIIOBAJIHLHUX
JOKEpeN €HEeprii, cepell SKUX BaKJIMBa POJIb HAJCKHUTH OlomanuBy. SKIO y CBITI NPUAUISIOTH
3HaYyHy yBary pO3BUTKOBI LIbOTO HANpsIMy ajJbTepHATUBHOI €HEPreTHKH, TO B YKpaiHi, Haxalb,
MOKH IO IIed CEerMEHT HE 3HAWIIOB HaleKHOTo Miclsl. ClUIbChKOTOCIIONAPCHKi, Xap4yoBi Ta 1HIII
MIIMPUEMCTBA  3aIPOBA/DKYIOTh  PI3HOMAHITHI MPOEKTH 3  (PYHKIIOHYBAaHHS BUPOOHUYUX
MalIaHYUKIB 3 BUPOOHUIITBA PI3HOMAHITHUX BHIIB Olonaynms. Lle, y CBOIO Uepry, 3HWXKY€E piBEHb
3aJIC)KHOCTI BiJI 30BHIIIHIX IIHOBHX KOJIMBaHb, HECBOEYACHOCTI MOCTABOK TPAIUIIIMHUX TaJUB HA
i IPUEMCTBA, [0 BUKIMKAHO CE30HHICTIO B CUIBCHKOTOCIIONAPCHKIN AisTbHOCTI. OHAK MOTPIOHO
He 3a0yBaTh TIPO BHCOKWUH PIBEHb PHU3HKIB, CYNYTHIX IbOMY HaNpsMy ITANPUEMHUALIBKOT
(rocrioapebkoi) mistbHOCTI. [IpakTW4HI CrOCTEpeXeHHs CBig4aTh, y CBOid OUIBIIOCTI, IO
mianpueMili  (TOCIIOAAPHUKHM) aKIEHTYIOTh yBary Ha Cy0 €KTHMBHO-OPIEHTOBAaHMX METOJaX
OLIIHIOBAHHS PHU3UKIB, B OCHOBI SIKMX JI€KaTh EKCIIEPTHI BHCHOBKH, 3HWKYIOUH BaKJIHMBICTDH
00’€KTUBHO-OPIEHTOBAaHUX Ta AHANITUYHUX MeTOHiB. [lompu mepenoHu pO3BUTKY BHPOOHUIITBA
OionanuBa y CBiTI Ta B YKpaiHi, 30KpeMa, HAyKOBLI NPOBOJATH (pyHIaMEHTaJIbHI Ta MPUKIAIHI
JOCTI/DKEHHS 10JI0 BUKOPHCTAHHSA HAaWKpalIMX CBITOBUX JOCATHEHb B 00JACTI BUKOPHCTAHHSA
MaTEMaTUYHOTO amapaTy [Uisl OIlIHKM IHBECTHUILIWHUX TPOEKTIB. He cramo BHHATKOM U
BUKOPHUCTAHHS MaTEeMaTUYHUX METOIB 1 MoAeNel 1y BUOOpPY €(EeKTHBHOI OLIHKH PHU3UKIB IS
BUpOoOHHUIITBA OlomanmuBa. Hapasi mpu OIIHII pPHU3HKIB 3a3HAUYEHHX TIPOEKTIB BPAXOBYIOTHCS:
MPUPOTHO-KITIMATHYHI, IIHM HAa PUHKY Ha TMEPBHHHY MPOAYKII0 ab0 BIIXOIW BUPOOHMIITBA,
BapTiCTh OOJNaJHAHHA, I[iHM Ha OlomajwBa B TMOPIBHSIHHA 3 TPAAMLIHHUMH HOTO BUJAMHU TOIIO.
Meromomnoriuna ocHoBa omiHKKA pusukiB Mictuthess B JICTY IEC/ISO 31010:2013 ta IEC/ISO
31010:2009, mo # BucTymae 6a3010 s MOOYAOBU 1 BHKOPUCTAHHS OLIHKH Oi3HEC-TIPOEKTIB Y
pPI3HMX BHJAX EKOHOMIYHOI MisibHOCTI. HaiOimbm epeKTHBHUM IIOAO OIIHKKA PU3HKIB IS
NPOEKTIB  OlomanmBa € 3ampoBa/DKEHHS aBTOMATH30BAaHMX iHGOpPMAIIHUX CHCTEM MpHU
MoeNIoBaHHI Oi3Hec-miporieciB. Lle, y cBoIo 4epry, nae MOXIJIMBICTh BUKOPHUCTOBYBAaTH e€(DEKTHUBHI
MeToH, a came: Multiple Imputation, Bunepemkarounx iHAUKATOPIB, AepeBa noii, Value-at-Risk i
METO/IB KOPEISIIHHO-perpecitHoro aHamsy.
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Introduction. Biofuels, like other renewable sources, are playing an increasing role in
energy production today. The use of biofuels in the overall energy balance of the European Union
has reached 7% [1]. However, a more characteristic example for Ukraine can be Latvia, where the
share of biofuels in domestic energy consumption is already 28%. Latvia, according to this
indicator, occupies a leading position in the EU. Even for the more developed economy of Sweden,
this figure is lower than in Latvia — 22%, for Denmark, this figure is 21% [2]. According to
statistics, the share of biofuels in domestic energy consumption for Ukraine is 2832 thousand toe,
which is only 3.1% of the total [3].

About 90% of the gross production of biofuels in the EU are industrial facilities of three
countries — Germany, France, Italy [1; 2]. Therefore, experience, in particular, biofuel production
schemes in these countries, are used in other countries. The French scheme is a centralized
production of diesel biofuel at large enterprises with a capacity of more than 10,000 tons per year.
The German scheme that is more suitable for Ukraine is decentralized biofuel production [2].
Already nowadays, according to the Ministry of Agrarian Policy and Food, there are more than four
dozen facilities and plants producing diesel biofuels in Ukraine. At the same time, the volume of
biofuel production of small farms is significant and continues to grow. According to state statistics,
Ukrainian agricultural owners at low-capacity plants already produce from 50 to 70 thousand tons
of diesel biofuel per year [3].

But the implementation of biofuel projects is exposed to risks. Minimizing and, if possible,
neutralizing these risks will accelerate the introduction of biofuels, make investing in such
production more economically attractive.

Analysis of research and problem statement. Many fundamental works of well-known
scientists, both Ukrainian and foreign: Havrysh et al. [4], Nitsenko et al. [5], Jiang et al. [6],
Bazaluk et al. [7] etc deal with the problems and risks of biofuel production. The importance of this
issue is emphasized even by the number of not only scientific articles, but also fundamental works
and monographs on this topic [§—11].

An analysis of the literature and the conclusions of experts with extensive experience in
working with business plans for innovative projects in agriculture, revealed that in practice,
subjective-oriented methods of risk assessment are mostly used. At the same time, objectively-
oriented, analytical methods are the least used in practice [12].

Despite the availability of modern theoretical research on mathematical approaches to risk
analysis [12—14], many scientists who study the investment and innovative development of
production in general do not analyze the risks that are crucial for this type of business [15].

Unsolved aspects of the problem. Despite the achievements and accomplishments of
scientists, a mathematical approach to this issue needs further evaluation and enrichment.

The purpose of the article is modern approaches to the potentially reliable and effective
use of mathematical methods for investment with the risks of innovation.

Research results. Provision of Ukrainian agriculture with fuel and lubricants has always
been a risk factor. For farms, the impact of environmental changes has always been significant,
which can cause a shortage of fuel resources at a time when their availability allows the enterprise
to survive. The provision of agricultural labor with fuels and lubricants is influenced by seasonal
fluctuations in prices for these materials, logistical problems with their delivery due to weather
conditions, and so on.

Moreover, it is a risk not only for the individual farm but also for the village community or
even the rural district center. Their lives are closely linked to agricultural production, which
requires fuel, and complicated seasonal logistics, seasonal supply prices directly affect the life of
the rural community. A certain guarantee against the consequences of this risk would be the
production of biofuels directly on site by an agricultural enterprise or a rural community. But the
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purchase of equipment and the organization of work on the production of biofuels also has certain
risks and requires loans. Obtaining loans requires analysis, risk assessment and development of
measures to reduce their consequences.

The analysis shows that agricultural holdings, mostly small and medium-sized, diversify
their production activities, thus eliminating risks. In our opinion, biofuel production is such a means
of leveling risks. This provides an additional source of income, the ability to use their own
secondary resources (eg, used sunflower oil), to make universal processing of raw materials (using
rapeseed for biodiesel and rapeseed meal as animal feed), to provide a certain energy independence,
reduce fuel costs, avoid seasonal growth of fuel prices, create additional jobs, etc.

All these circumstances contribute to the fact that the only way to produce biofuels in
Ukraine is to build small plants close to producers of raw materials. Even the proposals of scientists
to create a network of diesel biofuel plants with an annual capacity of 10,000 to 20,000 tons are not
sufficiently substantiated [16]. The best solution would be to produce diesel biofuel at smaller
facilities. This would simplify the use of waste, in particular, cakes for animal feed, the problem of
crop rotation (which is easier to do for small sowing plots) and so on. An example of such
production is a plant built in the Sarata district of Odessa region with a plan to produce 7,000 tons
of biodiesel annually.

The state standard DSTU IEC / ISO 31010: 2013 (IEC/ISO 31010: 2009, IDT) «Risk
management. Methods of general risk assessment» (2018) provides a complete list of all methods to
be used for risk analysis. A detailed list of risks and methods of their assessment is also given in the
international standard IEC / ISO 31010: 2009 «Risk management — Risk assessment techniques»
(2018). We will consider the methods of risk analysis given in the specified standards, examples of
practical implementation of the specified methods and we will estimate the possibility of their direct
application for the solving of the tasks set by us.

In literature there is a description of the introduction of automated information systems
(AIS) in business process modeling, in particular [17; 18]. However, analyzing the results of these
automated information systems, it is clear that they do not perform the function of modeling
business processes taking into account the impact of risks and their consequences, but rather the
function of databases and ERP-systems. The use of databases, AIS and ERP-systems for small and
medium-sized businesses in agriculture of Ukraine is not yet achievable given the financial and
technological capabilities of agricultural producers.

Scientists also recommend the use of the Multiple Imputation method [19; 20]. This is a
method based on the Bayesian approach and the Monte Carlo algorithm. The result of this work will
be several values of the volume that is searched for. This leads to the formation of an appropriate
number of different databases. The obtained results are passed on to experts, who, on their basis,
offer their conclusions. Obviously, such a methodology also makes it extremely difficult to use this
method in practice.

Scientists consider the method of leading indicators to be more suitable for risk analysis.
This method makes it possible to predict the trends of a small set of parameters of economic activity
of the organization and ensure a certain consideration of risks and strengthening the competitive
position of the enterprise [4; 6; 20; 21]. But so far, no algorithmic variant of the leading indicators
method has been proposed, which complicates its application in practice.

It is known about successful examples of risk analysis and their consideration in the models
of production resources management of some companies [5; 7; 21] using the method of «event
tree». However, this method is also not suitable for its application in order to analyze the feasibility
of investing in innovative projects of small and medium-sized agricultural production.

The use of the Value at Risk (VaR) method is also considered to be a promising way to
algorithmize risk assessment [4; 9]. The method is widely used in scientific sources so that various
modifications have appeared: Conditional VaR (CVaR), Expected Shorfall (ES), Average value at
risk (AVaR), Expected tail loss (ETL). This method with a given value of a certain risk for a certain
time allows to find the average expected loss. But the specified amount of risk in monetary terms
under the condition of this modification of the method should be greater than the corresponding
value of VaR under the same conditions [7; 8; 10].
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The use of the VaR method has proved its worth in the banking sector to assess the risks of
the bank’s loan portfolio. It was the VaR method that provided the matrix of attitudes to risk
management. But the application of this method for assessing the risks of innovation and
investment activities of small and medium-sized agricultural production is not very convenient. The
fact is that losses from 100% to 300% of the predicted value of VaR are common [7; 8; 10]. And
when a banking institution has certain reserves to withstand such losses, for small and medium-
sized farmers it can end in bankruptcy.

The use of methods of correlation-regression analysis, which has become widely used in the
formation of mathematical models, can be used, in our opinion, as one of the possible methods for
effective implementation of these models, and specific examples of its application prove this
[7; 18].

Conclusion. Despite the obstacles to the development of biofuel production in the world and
in Ukraine in particular, scientists are conducting fundamental and applied research using the
world’s best achievements and mathematical apparatus for the evaluation of investment projects.
The use of mathematical methods and models to select an effective risk assessment for biofuel
production was no exception.

Currently, these projects are taken into account when assessing the risks: natural and
climatic ones, market prices for primary products or production waste, equipment costs, prices for
biofuels in comparison with those of traditional types, etc. The methodological basis of risk
assessment is contained in DSTU IEC / ISO 31010: 2013 and IEC / ISO 31010: 2009, which is the
basis for the construction and use of business project assessment in various economic activities.

The most effective, in terms of risk assessment for biofuel projects, is the introduction of
automated information systems in business process modeling. This, in turn, makes it possible to use
effective methods, namely: Multiple Imputation, leading indicators, event tree analysis, Value at
Risk and correlation-regression analysis methods.

The next step will be the practical use for scientific research purposes and substantiation of
the choice of technological option for biofuel production.
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