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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 CO2 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. 
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ОЦІНКА РИЗИКІВ ДЛЯ ПРОЄКТІВ ВИРОБНИЦТВА БІОПАЛИВА:  

ПРОБЛЕМИ МЕТОДОЛОГІЇ  
Анотація. Надмірний рівень використання традиційних видів палива в різних галузях 

економіки призвів до проблеми загострення екологічної проблеми, зростання викидів СО2, 
зміни клімату тощо. Тому декілька останніх десятиліть зростає частка відновлювальних 
джерел енергії, серед яких важлива роль належить біопаливу. Якщо у світі приділяють 
значну увагу розвиткові цього напряму альтернативної енергетики, то в Україні, нажаль, 
поки що цей сегмент не знайшов належного місця. Сільськогосподарські, харчові та інші 
підприємства запроваджують різноманітні проєкти з функціонування виробничих 
майданчиків з виробництва різноманітних видів біопалив. Це, у свою чергу, знижує рівень 
залежності від зовнішніх цінових коливань, несвоєчасності поставок традиційних палив на 
підприємства, що викликано сезонністю в сільськогосподарській діяльності. Однак потрібно 
не забувати про високий рівень ризиків, супутніх цьому напряму підприємницької 
(господарської) діяльності. Практичні спостереження свідчать, у своїй більшості, що 
підприємці (господарники) акцентують увагу на суб’єктивно-орієнтованих методах 
оцінювання ризиків, в основі яких лежать експертні висновки, знижуючи важливість 
об’єктивно-орієнтованих та аналітичних методів. Попри перепони розвитку виробництва 
біопалива у світі та в Україні, зокрема, науковці проводять фундаментальні та прикладні 
дослідження щодо використання найкращих світових досягнень в області використання 
математичного апарату для оцінки інвестиційних проєктів. Не стало винятком й 
використання математичних методів і моделей для вибору ефективної оцінки ризиків для 
виробництва біопалива. Наразі при оцінці ризиків зазначених проєктів враховуються: 
природно-кліматичні, ціни на ринку на первинну продукцію або відходи виробництва, 
вартість обладнання, ціни на біопалива в порівняння з традиційними його видами тощо. 
Методологічна основа оцінки ризиків міститься в ДСТУ ІЕС/ІSО 31010:2013 та IEC/ISO 
31010:2009, що й виступає базою для побудови і використання оцінки бізнес-проєктів у 
різних видах економічної діяльності. Найбільш ефективним щодо оцінки ризиків для 
проєктів біопалива є запровадження автоматизованих інформаційних систем при 
моделюванні бізнес-процесів. Це, у свою чергу, дає можливість використовувати ефективні 
методи, а саме: Multiple Imputation, випереджаючих індикаторів, дерева подій, Value-at-Risk і 
методів кореляційно-регресійного аналізу. 
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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 [8—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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