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The model of agricultural intensification of 

bioeconomic security of small farms and SMEs 

within the creating an open rural innovation 

infrastructure 



PURPOSE OF THE PRESENTATION

a) present the scientific approach to determine the
bioeconomic security

b) find reasons why a significant part of innovative
achievements remains unavailable for small farms and
SMEs

c) expediency of formation of an energy cluster and the
automation of organic certification
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The author of the term
"bioeconomy" –

Dr. Christian Patermann
The term “bioeconomy” includes all industries and economic sectors that

produce, manage and otherwise exploit biological resources

(e.g. agriculture, food, forestry, fisheries and other bio-based industries)

The Bioeconomy: Includes all industries and economic sectors that produce,
manage or otherwise make use of biological resources including bio-waste

(2011)

The bioeconomic security is a set of conditions (tangible and intangible)

at which it is possible to meet the needs of rural and urban population,

while the bioeconomic system of the country is efficient and competitive

and able to resist possible internal and external threats.



28 PAŃSTW (44 mln miejsc pracy)

11 mln
gospodarstw

rolnych

500 mln konsumentów!

Źródło: Eurostat I Dyrekcja Generalna ds.
Komunikacji Społecznej Dział Informacji dla
Obywateli (Zrozumieć politykę
Unii Europejskiej – Rolnictwo)

Rolnicy są zarządcami obszarów wiejskich



№ Indicators Year Azerbaijan Ukraine Poland Netherlands
Europe&

Central Asia

1.

CO2 emissions (metric tons per capita) 2014 3,93 6,26 7,50 9,90 7,54

CO2 intensity (kg per kg oil equivalent 

energy use)
2014 1,9 2,20 3,00 2,30 2,31

Energy use (kg of oil equivalent) per 

$1,000 GDP (constant 2011 РРР)
2014 89, 86 306 98,40 91,00 116

Share of renewable energy in gross final 

energy consumption (%)
2015 2,31 4,14 11,91 5,89 11,30

Artificial fertilizer consumption 

(kilograms per hectare of arable land)
2015 24,2 43,5 175,5 258,10 76,90

Index of aquaculture development 2015 0,4 0,4 0,6 0,9 -

Index water productivity 2015 0,7 0,4 0,7 0,8 0,75

2.

Researchers in R&D (per million people) 2015 1 1,006 2,139 4,548 2,92

Scientific and technical journal articles 

(per thousand capita)
2016 - 7,375 32,978 29,949 758,303

Total public expenditure on education, all 

levels (% of GDP)
2013 2,44 6,5 4,94 5,95 5,34 EU 28

3. Global Innovation Index 2017 30,6 37,62 41,99 63,36 -

MATRIX OF INDICATORS OF BIOECONOMIC SECURITY



4.

Renewable internal freshwater resources 

(m3 per inhabitant)
2014 851,7 1,217 1,41 652 7,85

Share of agricultural land cover (% of 

total land area)
2015 23,4 71,3 46,9 54,5 44,2

Share of forest land cover (% of total land 

area)
2015 13,7 16,7 30,8 11,2 38

Terrestrial and marine protected areas (% 

of total territorial area)
2017 5,5 3,93 38,1 21,2 9,4

Total natural resources (oil, gas, coal, 

mineral, forest) rents (% of GDP)
2016 20,47 3,8 0,8 0,4 1,3

5.

PM2.5 air pollution, population exposed 

to levels exceeding WHO guideline value 

(% of total)

2016 100 100 100 100 93,3

People using safely managed drinking 

water services (% of population)
2015 87 92 94 100 91

6.

GDP per capita, PPP (constant 2011 

current international $)
2016 16,001 7,894 27,216 48,473 20,562

GINI coefficient of equivalised disposable 

income (0-100)

2017
33,7 28,5 29,2 27,3 24,6

Urban population (%) 2016 54,8 69,7 61,0 92,0 70,9

Employment rate (% of age 20-64) 2017 - 64,7 70,9 78,0 69,2

Value added from agricultural sector (% 

of GDP)
2017 6 14 1,7 1,9 2,2

Share of total organic crop area (% of 

total agricultural area)
2017 - 0,9 3,72 2,91 6,2

№ Indicators Year Azerbaijan Ukraine Poland Netherlands
Europe&

Central Asia



The mentioned here index bioeconomic security would be calculated on the basis of the
algorithm:
1. To form an open dynamic system of indicators which, for the convenience purposes, can
be written down by means of the matrix method, for example:
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Quantity of elements in such a system can be different and depends on the availability of 
statistics data and specifics of each stage in evaluation.

2. Using the method of comparison with the reference value, all statistical values are 
normalized to be further used in the dynamic series of integral indices, applying formula
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As we see, the calculated index for Ukraine and Azerbaijan has a rather
low value, but if we hypothetically write that these countries will create a
bioenergy cluster, the corresponding index of bioeconomic security of the
cluster will be in the interval (0,55-0.78)!!!, which is necessary and
sufficient condition for the sustainable development of each country.



• http://uchebnik.online/shkola-biznes/konets-
bednosti-ekonomicheskie-vozmojnosti.html
конец бедности

http://uchebnik.online/shkola-biznes/konets-bednosti-ekonomicheskie-vozmojnosti.html


JRC Science for Policy Report 
Bioeco no my  Report  2016



• promoting Digital Innovation Hubs 

in Agriculture

• At least 50% of the budget should 

directly benefit SMEs. The action 

may involve financial support to 

third parties. 



http://s3platform.jrc.ec.europa.eu



1, 4 million hectares land 
plots that are not used

1 million  people do not use 
or rent land

Land shares (units) with a total 
area of 4.8 million hectares, or 
about 12 % of the total area of 
agricultural land, are not used

Name Ukraine The countries 

of Europe 

Countries of 

the European 

Union 

Land area, million hectares 60,4 1015,6 437,4 

Chernozem area, million hectares 28 84 18 

Area of agricultural land, million 

hectares 

42,7 474,8 177,7 

Area of arable land, million hectares 32,5 277,8 115,7 

The share of leased farmland, 

percentages 

97 62 53 

Area of agricultural land certified as 

organic, million hectares 

0,3 11,6 5,3 

Area of irrigated land, million hectares 0,5 20,8 11,1 

Investment price, thousands of dollars 

per 1 hectare 

1 4 5,5 

Grain exports, million tons 34,8 130 38,5 

Area of agricultural land per inhabitant, 

hectares per person 

0,7 0,6 0,4 

Price per one hectare of agricultural 

land, thousand dollars 

 3,7 7,2 

 

Comparative characteristics of land use in European countries and in Ukraine

Source: Resolution of the Cabinet of Ministers of Ukraine. Strategy for improving the management 
mechanism in the field of use and protection of agricultural land of state ownership and their disposal from 
June 7, 2017, No. 413



• Our project proposal

LC-SC3-RES-16-2019: Microsimulation model for the 
formation and management of a low-carbon cluster

Part of the 
work program: 
Safe, clean and 
efficient energy

Topic: H2020-
LC-SC3-2018-
2019-2020

Topic identifier: 
LC-SC3-RES-16-
2019

Deadline: 27 
August 2019 
17:00:00

The result of the project will be the created 
micro simulation model that automates the 
formation of innovative energy clusters, which 
will ensure the optimal placement and 
combination of bioenergy and hydropower 
sources of renewable energy, taking into 
account geographic, natural climatic and 
other features to maximize the economic and 
environmental effect.



Conclusions and directions of further researches
1. To strengthen the economic security of the European countries, it is necessary
to organize promoting Digital Innovation Hubs in Agriculture and comprehensive
monitoring of all necessary indicators (using the integrated index) and begin to
form bioenergetic clusters. For this, it is necessary that National innovation
system of Ukraine requires certain changes, namely: the shift to innovative
advanced resource-saving technologies, production of high-tech goods;
comprehensive support and promotion of creation of technology parks,
technopolises, agri-biotechnology clusters; the introduction of resource and
energy conservation policies at all levels, the transition to renewable energy
sources, including biomass, support for biomass producers and processors,
creation of the necessary infrastructure.
2. Thus, it can be argued that bioeconomic security on the European continent is
possible only if all European innovation systems are integrated into one
complex, which will ensure a high probability of energy independence. The
calculated index index has a high level of measurement uncertainty, since the
indicators included in it need to be significantly expanded. But this index
bioeconomic security clearly shows that four completely different countries that
have individual advantages will be able to create a positive synergetic effect if
they join into a single bioenergetic cluster.



Hypothesis Kowalski:

«Small farms can not partner with big agribusinesses»

BIG AGRIBUSINES

small farms 
small farms 

CONVENTIONAL AGRICULTUREORGANIC AGRICULTURE
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We are pleased to invite 

you to the Conference

(May 2019)
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Поселок Вильдпольдсрид (Wildpoldsried)




