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The purpose of the article is to substantiate fundamental principles and systemic approaches regarding efficient regu-

lation of national competitive biofuels production.  
Research methods. The following scientific methods were used during the research: dialectical and analytical abstrac-

tion methods for systemizing historical pre-conditions for establishment and development of biofuel production; mono-
graphic for research of prior formation fundamentals and regulatory mechanisms for energetics policy and biofuel produc-
tion; forecasting for forming conceptual principles for regulation and improvement of development strategy for competitive 
biofuel competitive; abstract and logical for forming theoretical generalizations and conclusion. 

Research results. Algorithm of legal support and organization-economic regulation of competitive biofuel production was pro-
posed due to the research results. Hierarchical levels of potential options for biofuel production and consumption in Ukraine were 
defined. Principles for consistency, adjustability, ultrastability, competence and synergy were proposed for formation and devel-
opment of competitive biofuel production in Ukraine, along with generally accepted principles for state regulatory policy, which 
are expediency, adequacy, efficiency, harmony, predictability, transparency and consideration of public opinion.  

Elements of scientific novelty. Scientific novelty of the research lies in the further developed mechanism for regula-
tion of competitive biofuel production based on fundamental principles objective patterns, which differ from present scien-
tific developments by providing priority to innovativeness and cluster approach.  

Practical significance. Regulation instruments for biofuel production were studied, which strengthens economic and 
energy independence of the country, as well as provides conditions for growth of biofuel’s competitiveness on the energy 
market. Figs.: 5. Refs.: 20.  
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© Scientific problem. Current problem of 
state economic-energy policy is its ability to 
provide stable economic development’s condi-
tions, and the most important part of eco-
nomic development — permanent economic 
growth. So regulatory efforts are directed 
more intensively to maximization of effective 
domestic production volume, which is the only 
way to increase consumption of material 
goods and satisfy constantly growing humani-
ty’s needs within limits of current technologi-
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cal production method. Certainly, the range 
of problems of economic development is sig-
nificantly larger, but its solution is tightly 
connected to defining existing production ca-
pabilities’ potential and appropriate providing 
with accessible fuel and energy resources [7]. 
Due to fundamental changes in political mode 
and economic situation, which are character-
istic for transition economy countries (as 
Ukraine), there is objective necessity to de-
velop new systemic approaches, directed to 
energy policy’s improvement and energy in-
dependence’s improvement, which are one of 
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the weakest links in state regulation in 
Ukraine. There are significant discrepancies in 
the formation and future operation of legisla-
ture in relation to EU standards, concerning 
rational usage of fuel and energy resources, 
which are becoming more strictly limited due 
to inconsistencies among centralized and re-
gional distribution. So further effective eco-
nomic development’s processes in our country 
shall depend significantly from solving the 
problem of providing the country with cheap, 
renewable energy resources. The deficit of 
domestic energy source materials forces the 
Ukrainian government to increase their import 
volume. But in conditions of global hydrocar-
bons reserves’ shortage, constantly growing 
prices for them, import is not enough as a so-
lution to energy problem, which requires in-
troduction of actionable regulatory instru-
ments, targeted on national biofuel produc-
tion’s development.  

Analysis of recent research and publica-
tions. Potential of full-scale biofuel produc-
tion is characterized by significant irregularity 
of its realization in various countries, and 
their consumption efficiency, first of all, de-
pends on actionability of government control. 
Regulation problems of competitive biofuel 
production are extensively studied in scien-
tific work of Ukrainian and foreign scientists: 
P. Boucher [15], O. Varchenko [2, 3],  
V. Havrysh [1], C. Gamborg [16], H. Kaletnik 
[4], I. Kyrylenko [5], O. Litvak [8], V. Mesel-
Veseliak [9], A. Mohr [17], R. Murphy [18],  
J. Palmer [19], O. Prutska [10], O. Stoian 
[12], O. Shpychak [14], W. Zhang [20] and 
others. But modern eurointegration processes 
and low consumption level of renewable ener-
gy resources, biofuels, in particular, requires 
further developing of methods and principles 
of regulation and sustainable development 
strategy of the national energy industry.  

The purpose of the article – to carry out 
scientific and practical substantiation of basic 
principles and general systemic peculiarities 
of effective regulation of competitive biofuel 
production development. Study’s methodolo-
gy. The following methods were applied 
throughout the study: dialectical (systemiza-
tion of world and domestic energy industry’s 
historical development directions); mono-
graphic (research of priority foundations of 
energy policy and biofuel production’s regula-
tion formation and mechanisms); predictive 
(formation of conceptual foundations of regu-

lation and development strategy of competi-
tive biofuels production), abstract-logical 
(theoretic generalizations and conclusion’s 
wording). 

Research results. Structural changes with-
in world economic system condition necessity 
of developing and introduction into the econ-
omy of efficient regulatory instruments, 
which must be based on market economy’s 
patterns and laws, as well as correspond to 
adequate government regulation principles. 
That activity requires appropriate state policy 
formation, aimed at the coordinated connec-
tion of price, tax, financial and budget poli-
cies, which are targeted at achievement of 
appropriate state priorities through introduc-
tion of actionable items in the legal sphere, 
scientific sphere, as well as social-ecologic 
sphere. In order to constantly grow domestic 
and international competitiveness of the na-
tional economy and provide high profitability 
for some industry’s branches, an important 
state’s mission is development and introduc-
tion of macroeconomic policy, which involves 
direct protectionism and granting subsidies to 
particular industry’s branches, encouraging 
their competitiveness and economic stability. 
Regulation’s efficiency in this particular con-
text must be seen in tax subsidies, state in-
surance of foreign private investments, en-
couraging innovation technologies’ transfer 
through private communication; new tech-
nical, technological and economic support 
programmers’ development; transparent dif-
ferentiated approach in foreign investments’ 
engagement within efficient activity of cer-
tain industry’s branches; stimulation of capi-
tal outflow from low-profit and non-
perspective economy’s branches.  

General requirements of the global econo-
my in fuel and energy resources are defined 
by the following processes: population growth 
ratio, economic growth ratios all over the 
world, development level of scientific and 
technical progress. Leading world experts are 
predicting unavoidable growth of global ener-
gy consumption, which will happen simultane-
ously with the expansion of urbanization pro-
cesses and explosive growth of industrial pro-
duction. Such a situation requires thoughtful 
usage of classic energy carriers while employ-
ing energy-saving technologies, as well as 
transition to renewable energy sources’ us-
age. Biofuels are placed on the top in general 
structure of renewable energy sources during 
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current development stage, they are viewed 
upon as an important resource for energy 
sources’ diversification and providing energy 
security.  

World biofuel industry is characterized by 
the presence of wide array of legislative sup-
port for bioenergy industry, as well as by 
state programmes’ presence, which are di-
rected on increase of biofuel volume’s pro-
duction in particular country (and biofuel 
market share). In order to stimulate biofuel 
production, a complex of means exists, which 
includes legislative regulation, indicative 
planning of production volume, tax benefits, 
budget support, etc [3]. It is practical to men-
tion that state involvement and state control 
in the energy sector take place in all devel-
oped countries of the world. The more power-
ful is the country’s economy, the more atten-
tion is granted to state control of ever-
growing energy resources’ expenses, which 
make significant share of the product’s cost. 

As opposed to that, insufficient state control 
causes increased negative processes’ risk in 
the country’s economy and disregard of legis-
lative standards, which are in operation in the 
fuel and energy sector [6]. 

In general, such factors as constant oil 
prices growth, demands to decrease 2 
emissions, endeavour to increase the level of 
energy consumption efficiency and energy in-
dependence of certain countries, endeavour 
to create new workplaces, all these things 
drive countries to introduce measures, di-
rected on biofuel production’s support. 

Leaders in biofuel production are USA  
(36.9 millions of tonnes of oil equivalent), 
Brazil (18.5 millions of tonnes of oil equiva-
lent) and Germany (3.3 millions of tonnes of 
oil equivalent) (figure 1). Quantity of pro-
duced biofuel in the world grew significantly 
throughout recent 17 years: 9.2 million of 
tonnes in 2000, 84.1 million of tonnes in 2017. 

 
Figure 1. World leaders in biofuel production, millions of toe 

Sources: Biofuel Market Reports 2019 : Trends, Analysis & Statistics. 

European Union is craving to achieve 20% 
share of end consumption of renewable ener-
gy until 2020, 27% until 2030. Transition to a 
low-carbon energy system is a key element for 
EU countries, which have worked out several 
political documents and instruments, directed 
on the promotion of renewable energy 
sources. Key elements on EU level regarding 
renewable energy include directives, in par-
ticular, Directive of the European Parliament 
and of the Council on the promotion of the 
use of energy from renewable sources (2009). 
EU support is quite significant, which includes 

funding of scientific studies and innovations. 
In particular, “Horizon 2020” innovation and 
research framework programme support re-
search and developments in light electricity, 
concentrated solar energy, wind power, ocean 
power, hydropower, geothermal power, re-
newable heating and cooling, storing of ener-
gy, biofuel and alternative types of fuel. 

EU consumption of biofuel by vehicles is 
currently 15515 million of toe (figure 2). Bio-
diesel makes 80.7% share, 18.4% - bioethanol 
and 0.9% - biogas (figure 3). 
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Figure 2. Biofuel consumption dynamics (liquid and biogas) by vehicles in EU,  

millions of toe 
Sources: Data from 2002 to 2015 (Eurostat 2018), data for 2016 to 2017 (EurObserv’ER 2018 - see methodological 
note).  

 
Figure 3. Total biofuel consumption shares by vehicles in EU, % (2017) 

* Consumption of pure vegetable oil included in the biodiesel figure.  
Source: EurObserv’ER 2018. 

Significant growth of energy efficiency of 
Ukrainian national economy is one of the main 
methods to provide national security, budget 
fulfilment, growth of domestic products’ 
competitiveness on the domestic and interna-
tional market, solutions for social problems. 

Introduction of energy-saving technologies 
may decrease volume of energy resources’ 
import and deflate political pressure on our 
country by oil and natural gas exporters. 
Apart from that, reducing energy share in 
products’ cost enables Ukraine to increase its 
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competitiveness on foreign markets. One of 
the ways to solve the mentioned problem is 
further targeted development of renewable 
energy sources. Their unconditional ad-
vantages are endless: nature and environmen-
tal safety, so EU countries are transitioning to 
using biomass energy; wind, solar and water-
generated power. Share of renewable energy 
sources in some countries’ energy budget is 
40% and even more. In 2017, Ukraine featured 
only 3.8%. First of all, in order to provide effi-
cient development of the biofuel industry, it 
is necessary to create an appropriate legal 
and economic foundation, as well as organize 
serial production of required equipment for 
various biofuels production. Further legisla-
tive acts of Ukraine must provide legal regula-
tion for real biofuel market formation on the 
basis of usage of efficient and transparent 
mechanisms for stimulation of biofuels’ pro-

duction and consumption, which must go 
along with government support. This is actual-
ly conditioned by the following: development 
and introduction of targeted and consistent 
national policy in biofuel production will ena-
ble Ukraine to become a valid participant of 
global markets of biofuel. 

These problems, which were mentioned 
above, require general substantiation of na-
tional policy’s strategic vectors in formation 
of biofuel production, carrying out of institu-
tional reform and infrastructure’s transfor-
mations, setting up of efficient operation of 
regional and national biofuel production, in-
vestment policy’s transformation, formation 
of financial and industrial-financial organiza-
tions of various levels in order to support bio-
fuel production. Precise algorithm of legal 
regulation of biofuel production on various 
levels is on figure 4. 

 
Figure 4. Algorithm of legal regulation of biofuel production’s competitive 

development 
Source: Developed by the authors. 

Main means of set goal’s realization will be 
the following: motivation of biofuel produc-
tion due to tax and financial policy; standard-
ization and legislative documents; information 
and technical support; technological devel-
opment and commercialization; estimation of 
production capabilities and growth of man-
agement’s influence. Domestic industry is 
characterized by significant technical under-
development and low innovation activity of 
economic subjects, as a result, there is an el-
evated technological and energy dependence 
from other countries. In order to carry out 
economic wonder while being a member of 
WTO and attempting to acquire EU member-
ship, main development vectors must be di-
rected to the organization of innovation-
investment activity, accumulation and appli-
cation of scientific, technological, resource 

and intellectual potential. Efficient consump-
tion of energy and fuel resources must be 
treated as an important part of the social-
economic and industrial mechanism, which is 
working to overcome economic crisis in our 
country’s economy, because significant deficit 
of energy resource is connected to its eco-
nomic and energy independence, as well as 
competitiveness of its products. So, some of 
the main directions are introduction of re-
source-saving and energy-saving technologies, 
usage of alternative and renewable energy 
sources and raw materials in technological 
processes, exploitation of industrial technolo-
gies of biofuels production. Hierarchic levels 
of discovering potential production capabili-
ties and consumption of biofuels in Ukraine 
are given on figure 5. 

Regulation’s goal

Regulation’s functions 

Regulation’s structure

State Natural-economic region Region and enterprises 
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Figure 5. Hierarchic levels of discovering potential production capabilities and 

consumption of biofuels in Ukraine 
Source: Developed by the authors. 

Maintaining of mentioned development will 
allow growth of domestic biofuel industry’s 
manufacturing capacity, which shall facilitate 
the increase of biofuel consumption in domes-
tic energy structure. On the legislative level, 
Ukrainian government supports future devel-
opment of renewable energy sources, estab-
lishing so-called “green tariffs” legally. But it 
is necessary to carry out an urgent estimation 
of most renewable sources’ competitiveness 
from the suppliers’ point of view, as well as 
their efficiency for the national economy. 
Precise analysis is required, market distor-
tions are to be avoided if possible, industry’s 
cross-subsidization is to be avoided also. The 
most important systemic features must be: 
accessibility of various energy sources and 
their cost specification (financial and econom-
ic), production cost, future price tendencies, 
ecological estimation, accessibility of “know-
how”, local conditions, etc. The decisive role 
in biofuel production’s growth is in national 
energy security’s support, the formation of a 
product’s competitiveness and acceleration of 
Ukraine’s economic growth processes. Main 
limiting factors of full-scale biofuel industry’s 
establishment in Ukraine currently could be 
distributed to the following groups [11]:  
1) investment attractiveness of biofuel raw 
materials’ growing for further export; 2) im-
perfect and under-regulated legislative foun-
dation in renewable energy industry; 3) ab-
sence of biofuel market’s infrastructure and 
institutional unreadiness of the majority of 
customers to their usage; 4) high economic 
and organizational level of the biofuel mar-
ket’s operation requires high profitability 
growing and non-stop supply of energy biolog-
ical raw material. In a broad sense, state reg-
ulation policy is a distinctive part and rela-
tively independent direction within state 
economy control, which is based on certain 

principles, applies specific methods, which 
are directed at increase of social-economic 
system’s performance and anticipates cooper-
ation of public authorities, local administra-
tion, economic subjects, their unions, society 
in order to coordinate interests and achieve 
economic development’s goals [13]. State 
regulation of economic activity (including bio-
fuels’ production) is carried out due to the 
application of main control methods: econom-
ic, legal and administrative. According to Law 
of Ukraine “On the principles of regulatory 
policy in economic activity”, main principles 
of state regulation policy are: 1) expediency – 
necessity’s substation of economic relations 
regulation in order to solve existing problem; 
2) adequacy – correspondence of forms and 
level of economic relations’ state regulation 
to demand of solving a problem and market 
requirements, taking into account all ac-
ceptable alternatives; 3) efficiency – 
achievement of maximum positive results due 
to minimally possible expenses of economic 
subjects’ resources, citizens’ and state’s re-
sources; 4) balance — regulatory activity is to 
support balance between interests of econom-
ic subjects, citizens and state; 5) predictabil-
ity – consistency in regulatory activity, its 
conformity to state policy’s goals and regula-
tory acts preparation plans, which enables 
economic subjects to plan their activity; 6) 
transparency and taking public opinion into 
account – openness for individuals and compa-
nies (and their unions) concerning actions of 
regulatory authorities, obligatory review of 
proposals and initiatives, submitted by indi-
viduals and companies in lawful manner, by 
regulatory authorities; obligatory and timeli-
ness bringing to the notice of individuals and 
companies (concerned parties) of regulatory 
documents; informing the public about carry-
ing out regulatory activity. 

Biofuel production 
enterprises 

 

Potential region’s 
possibilities in 

biofuel 
production 

 

Potential 
possibilities of 

biofuel production 
by natural-

economic region 
 

 
National energy 

system and 
biofuel industry 
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Conclusion. So national economy’s energy 
efficiency growth requires urgent means, 
which shall provide the following: carry out 
transition to competitive domestic and inter-
national energy markets; shape up efficient 
internal infrastructure; introduce transparent 
market rules within energy sector; increase 
financial discipline level and level of respon-
sibility regarding timely payments for used 
energy resources, also avoidance of counter-
trading; introduce mechanisms of non-
payment risks insurance; provide systemic 
control of price-making processes in energy 
sector; introduce mixed government-market 
regulation system of energy market’s subjects 

activity; carry out systemic control of natural 
monopolies’ activity; increase renewable en-
ergy sources’ share in national consumption 
structure, with priority to biologically sourced 
fuel types. 

Abidance of suggested principles of gov-
ernment regulatory policy will allow intensive 
development and establishment of competi-
tive biofuel production in Ukraine, create fa-
vourable conditions for bringing investments 
in agricultural industry, introduction of inno-
vative technologies and modern experience of 
efficient operation of agriculture on the di-
versity and industry clustering principles. 
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