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INTRODUCTION
This report presents the results of a research of the opportunities offered by the
development of a biobased economy in Ukraine for Dutch business carried out by
ProMarketing Ukraine on the request of the Biorenewables Business Platform (BBP),
supported by the Dutch Ministry of Economic Affairs (EZ) and the Embassy of the
Kingdom of the Netherlands in Ukraine.
Ukraine is a priority country for the Dutch Ministries of Foreign and Economic Affairs
and the sectors Agriculture and Chemical Industry are focus areas for international
cooperation. This report addresses key opportunities and bottlenecks for the
sustainable development of the biomass sector into a biobased economy in Ukraine.
Specifically, the overall aim of this study is to identify the challenges and opportunities
that arise in the pursuit of a biobased economy for the agricultural, food, energy and
chemical sectors encompassing both the upstream and downstream supply chains, and
to highlight focus areas for Dutch businesses.
The main objectives of this study are:
1.
2.
3.

Getting an in-depth overview of the biobased opportunities in Ukraine;
Getting an in-depth overview in the potential bottlenecks that should be
overcome before cooperation can be set up;
Offering recommendations for follow up actions.

This study was implemented through an extensive desk research of different sources of
information as well as interviews of experts from wide-ranging backgrounds relevant
to biomass resources, technologies, and markets.
The key issues identified in this study can be used to develop a roadmap for support of
Dutch businesses to capitalize on the potential opportunities for the Dutch Biobased
Economy Industry.
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EXECUTIVE SUMMARY
The biobased economy aims to maximize value from raw biomass by converting it into
a wide spectrum of biobased products: energy, food, feed, materials and substances.
Biobased economy refers to the sustainable production and processing of bioresources
on a large scale. Biomass is the main source material in bioeconomy.
Ukraine has an abundance of biomass in the form of primary agricultural crops, energy
crops, agricultural residues (in crop production and animal farming), food processing
residues as well as the residues from the wood industry. However, the country is
characterized by a relatively low utilization of biomass and a lack of awareness in
biobased economy principles and mechanisms, in short, the country lacks an integral
green growth strategy.
As far as it concerns green growth, at the moment Ukraine deals with the concept of a
green economy, not a biobased economy. Green economy is seen in Ukraine as a
transition towards sustainable development through energy efficiency in industry,
ecological food production, waste treatment, renewable energy, reduction of carbon
emissions, clear water and so on. The Biobased economy as a concept that uses Ukraine’s
competitive advantages as a potential driver of economic growth is used only by
Ukrainian researchers in the papers, and is not on the political agenda yet.
Biotechnologies in Ukraine occupy themselves mainly with crop genetics selection,
pharmacy, and veterinary sciences.
A Biobased approach in Ukraine is applied on the lowest levels of the value pyramid,
i.e. biomass is processed into food, feed, bioenergy, and biofuels. When it comes to
biochemicals, Ukraine produces only bioethanol and lactic acid.
Key drivers for the development of a biobased economy in Ukraine could be:
1. Export markets to EU
2. Environmental regulations
3. Development of retail
Besides of major agricultural crops, Ukraine produces annually about 110-120 million
tons of crop production residues, animal waste and food processing by-products. Out
of this total amount about 54% are further processed, 45% are wasted and only about
1% is used for electricity and heat production.
However, abundant side-streams of agricultural and food processing industries could
be directed in non-food applications in order to achieve bio cascading and fully unlock
the value of each feedstock. This will help to utilize the byproducts and residues
effectively and could get better environmental, economic and social efficiency.
5
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Most promising sources of biomass from the point of processing into high-value
biobased products in Ukraine are:





Corn
Oilseeds (sunflower and rapeseed)
Sugarbeet and wheat
Cellulose-containing agricultural residues (straw, husk, stems)

The most feasible biobased commodity that can be locally produced is bioethanol.
Bioethanol in Ukraine could be made from corn or sugar as well as from molasses (a
by-product of sugar refining) at existing distilleries, whose current capacity utilization
is less than 50%. Setting up distilleries for bioethanol production requires low capital
investments. Recently enacted legislation makes 5% bioethanol fuel blends mandatory
in Ukraine starting from 2014 which offers an additional incentive to develop local
bioethanol production.
The current situation in the chemical sector of Ukraine could further positively
influence the development of a biobased economy in Ukraine:









The market volume of polymer materials significantly exceeds the local output
of basic chemicals and intermediates for polymer production.
Key import products of Ukrainian chemical market are polymer materials and
articles thereof. For example, in 2012 polymer materials, plastics and resins
accounted for almost one third of all chemical imports volume.
The lack of its own raw material base and insufficient output of chemical
intermediates for the following polymeric production offer opportunities for
further development.
Out of six oil refineries that could potentially provide raw material and
intermediate chemicals only one is currently active (it is located in Kremenchuk
(Central Ukraine) and belongs to Transnational Financial-Industrial Oil
Company “Ukrtatnafta”).
The great share of fossil feedstock in chemical industry can be substituted by
biomass resources.

There are great opportunities to produce chemicals and energy for the Ukrainian
market, hence to import less oil and chemicals and therefore to become less dependent
on imports. Also, it gives possibility for exporting feedstocks, intermediates, and
biobased chemicals to Europe, for instance biobased ethanol, butanol, lactic acid. In
this study, the evaluation of which biobased products or intermediates for EU provide
the biggest opportunities for Ukraine was not included. A separate study done by
Wageningen University explores the options.
Involvement of stakeholders from multiple markets, policy and public sectors over the
full biomass value chain (agriculture, energy, trade, forestry, food, chemistry,
government, academia, NGOs) is necessary to develop biobased economy in Ukraine.
6
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Key stakeholders in the agricultural sector are large land operators. They enjoy
economies of scale; wider range of financing (borrowing) options; risk diversification;
easier access to state-financed programs; existing logistical schemes and infrastructure;
abundance of their own cheap feedstock (agro crops residues and animal waste); have
more efficient management and close contacts with relevant authorities. They can be
potential consumers of Dutch know-how and technologies.
Key stakeholders in Ukrainian chemical market are producers of basic bulk chemicals
and intermediates (Karpatneftekhim, OstChem Group, DniproAzot, Lisichanskiy oil
refinery).
Bottlenecks in the development of biobased economy in Ukraine come in the form of
logistical, legislative, political, and technological hurdles.
Ukraine offers numerous opportunities for Dutch companies along the entire value
chain of biomass production and processing into bio-based products. Main
opportunities can be found in the field of transfer of knowledge and expertise in
biorefinery management and sustainable biomass handling. Dutch companies can
supply complex turn-key solutions for biomass collection, storage, pre-treatment and
processing into final biobased products.
The success of Dutch companies offering their expertise and innovative technologies in
biobased economy in Ukraine depends on their capability to improve awareness
among potential Ukrainian clients. To start developing this awareness, it
recommended to set up a number of workshops involving the key (potential)
stakeholders and to develop an integrated roadmap and action plan for the successful
development of bio-based economy in Ukraine.

7
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BIOBASED ECONOMY
The term “biobased product” means a product determined to be a commercial or
industrial product (other than food or feed) that is composed, in whole or in significant
part, of biological products or renewable domestic agricultural materials (including
plant, animal, and marine materials) or forestry materials OR an intermediate
feedstock .
One of the key benefits of biobased products is that they are not petroleum-based. This
helps alleviate the consumption of resources that harm the environment in terms of
biodegrability, toxicity, and pollution.
The results of recent studies prove that utilization of biomass in the chemical industry
to produce bio-based products would be far more efficient than the utilization of
biomass as bioenergy or biofuels for transport. This does, however, depend on the
route chosen in the production process, to a great extent. At the same time, utilization
of biomass in the transport or energy sectors would always require a subsidy in order
to be profitable.
The best most effective way of valorization of the biomass streams is bio-cascading or
biorefinery.
As said in the Communication from the Commission to the European Parliament and
the Council on the European Innovation Partnership “Agricultural Productivity and
Sustainability” d/d 29.02.2012:
“Innovative solutions should be adapted to the whole supply chain as well as the growing
bio-based economy. Solutions should be sought for bio-refinery and recycling and the
smart use of biomass from crops, forest, and food waste, valorising its cascading potential
without reducing soil organic matter”.
In biorefinery biomass is fractionized into a portfolio of bio-based products with
maximum value-added and overall environmental benefits, after which the process
residues are used for power and/or heat production.
A biorefinery should produce a spectrum of marketable products in order to maximize
its economic sustainability and to aim for “zero waster”. A variety of different
biorefinery configurations are being developed (e.g. whole crop biorefinery, green
biorefinery, thermo-chemical biorefinery, forest-based biorefinery etc.). Biorefineries
might be configured around a large volume product to maximizes economies of scale
and to allow successful utilization of all inputs with the integration of process
operations.
The general concept of biorefinery is presented on the picture below.
8
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Figure 4.1. Biorefinery concept
Source: Kjoller C. (2006)
Depending on the main building blocks that can be derived from the biomass
feedstock, experts distinguish among several platforms that can be used alone or
combined in biorefineries. Some of them are the following:
•
•
•
•
•
•
•

Syngas platform
Biogas platform
Sugar and starch platform (C5-C6 chemicals)
Oil and fat platform (glycerol)
Algae platform
Organic solutions platform
Lignin platform
Each platform envisages certain processing and conversion routes and technologies as
well as a specific portfolio of final products which may serve as building blocks and
intermediates in chemical, pharmaceutical and other industries (see Annex 1).
The potential and perspective for biobased chemicals was comprehensively assessed by
the US Department of Energy. As a result, there was a report issued in 2004 that
presented a list of 12 chemical building blocks which is considered as potential
building blocks for the future. Later in 2010 this list of promising chemicals was
reviewed by European scientists and updated with new opportunities. The list of 2010
looks like the following:

•
•
•

succinic acid
furanics
hydroxypropionic acid/aldehyde
9
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glycerol and derivatives
sorbitol
xylitol
levulinic acid
biohydrocarbons
lactic acid
ethanol
The results of different studies indicate that the biorefinery configurations need to be
analyzed in order to draw conclusions as to their financial viability. To succeed
economically, biorefineries must produce chemicals as cheaply as or cheaper than their
petroleum counterparts.
Commercializing the innovative bio-based product could take from 2-3 to 20-40 years
depending on many factors, analytics assume. The easiest market entrance will be for
the so-called “drop-in” biobased chemicals such as ethylene, propylene and p-xylene.
They can be processed in available infrastructure and there is no need to establish
substantial markets as they already exist.
With the exception of the pulp and paper industry (forest biorefineries), most biomass
used for biorefining now is derived from sugar/starch containing crops such as cereals,
sugar beet, potatoes or oil containing crops such as rape seed. Currently most of this is
used in “conventional” biorefineries such as sugar mills, starch processing, brewing
and in general for processing into food or feed products, which do not necessarily
produce an energy product (heat, power or biofuels).
Despite the current growth in non-energy products derived from biomass, it is
apparent that this growth is still mainly based on feedstocks that in principle compete
with food/feed, i.e. sugar and starch. Despite many years of research and
development, the production of bioethanol from lignocellulosic materials is still
confronted by technical problems and high productions costs and these issues are not
less problematic for production of fine chemicals. The expectation is nevertheless, that
once the technology is developed and commercialized for biofuels then other high
value products will start being produced as a side stream or part of the biofuels
production.
Potential key benefits of applying bio-based approach in Ukraine:
1. Reduced dependence on petroleum imports.
2. Spur in economic growth, particularly in rural areas, from the newly developing
bioindustries.
3. Reduced carbon emissions.
4. A more diverse energy and chemical portfolio and greater energy security.
5. Possibility to produce for the export markets. In Europe the BBE is further
developed and for some products a green premium exists.
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Agriculture is historically one of the most important and dynamic segments of
Ukrainian economy. Ukraine has 42.8 million ha of agricultural land which is 71% of
the country’s total area, of which 32.5 million ha is arable (excluding pastures,
grasslands, permanent plantings etc.). Ukraine boasts one of the world’s most fertile
soil “chernozem”, accounting for about 35% of the global chernozem area.
Exceptional quality arable land and a good climate give Ukrainian agricultural
producers strong competitive advantages over their developed market peers. Given the
size of its population and its feedstock needs, Ukraine is one of the few countries
worldwide that can fully meet its domestic agricultural needs as well as export
substantial amounts of crops. Ukrainian agro producers also enjoy particularly low
labor costs and moderate land lease rates.
The abundance of arable land as well as quite fragmented land ownership in Ukraine,
with only 20% of the total arable land consolidated by large agro-holding companies,
leave land owners with little bargaining power and help to keep domestic lease rates
low. Moreover, according to government statistics, about 55% of land owners in
Ukraine are pensioners with limited capacity to cultivate land on their own.
Fertilizer usage rate is lower than in peer countries but still allows for comparatively
high crop productivity thanks to fertile soil.
Large integrated agricultural holding companies each have their own specialization
and strategy. For example, Mriya Agro Holding, MCB Agricole, Sintal Agriculture and
KSG Agro are pure agricultural producers for which crop growing is a core activity. At
the same time, Mironovskyy Hliboprodukt, while boasting a huge land bank, derives
approximately 80% of its revenues from the poultry business; Kernel Holding is
Ukraine’s leading vegetable oil producer as well as a grain trader; and Astarta Holding
is the largest sugar producer.
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Figure 1. Distribution of the largest agricultural enterprises
2. 2.

Quantity and distribution of biomass
Annually Ukraine produces 110-1201 million tons of biomass feedstock (crop
production waste, animal, wood and food processing residues). Of the total amount
about 54% are further processed, 45% are wasted and only about 1% is used for
electricity and heat production. Most important biomass resources are crop residues
(85.9 million tons) and energy crops (23.2 million tons) as reported by Biomass Ltd.
Biomass distribution over the different parts of Ukraine is unequal. According to
Tebodin study, each part has its own specific waste resource:
• In the Eastern part of Ukraine, the well-developed industrial and agro-industrial
sectors are producing large quantities of secondary biomass.
• The Central and Southern parts are characterized by numerous agro-industrial sites
and vast agricultural areas.
• The Northern and Western parts of the country have vast and dense flora, such as
coniferous and deciduous woods.
The economic potential of primary agricultural residues per year is estimated at the
equivalent of 14-20 million tons of conventional energy per year. Overall, the biomass
potential of Ukraine is estimated to be around 15-20% of primary energy consumption.

1

Tebodin study “Bioenergy and Biobased opportunities in Ukraine” (2013).
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Source: State Statistics Committee of Ukraine
In 2013 Ukraine is likely to produce its largest grain harvest since gaining
independence in 1991 thanks to favourable autumn weather and a larger sown area.
Sown area for the harvest of
2013

Sown area for main agricultural
crops in 2013

Grain and
legumes
8%
7%
27%

wheat
20%

Oilseeds and
sugarbeet
58%

Potato and
vegetables
Feed crops

24%

barley
corn

4%
5%

sunflower
12%

1%
17%
17%

sugarbeet
soybean
rapeseed
other

Source: State Statistics Committee of Ukraine
As of July 29, Ukrainian farmers have harvested nearly 27 million tons of grain
representing a 21% y-o-y increase on 9 million hectares of land. The figures imply an
average yield of 2,95 tons per hectare, or a 22% rise over the same period last year.
The volume included 19,6 million tons of wheat, 6,2 million tons of barley and 2,1
million tons of rapeseed. The Agriculture Ministry forecasts that 57-59 million tons of
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grain will be harvested this year, up 22-26% over last year, and the highest volume in a
decade. The high yield of corn is observed as well, which may set a record this year
and reach 25 million tons.
Currently agricultural crops are used primarily in food, feed, and energy sectors. For
example, sunflower as a plant is used for 40-50% for oil extraction, for 10% on
sunflower husk pelletizing. Remaining 50-60% of the plant in the form of stems and
leaves is not utilized.
Some facts about major agricultural crops in Ukraine
Corn
According to press release from the Ministry of Agricultural Policy and Food, by 21
October 13,856 million ton of corn was harvested on the area of 2,412 million ha (50%)
with an average crop yield of 5,75 ton per hectare.
Today corn is an export-oriented agricultural commodity in Ukraine. Out of the total
output, 60% is going to external markets. According to Dragon Capital estimates, corn
exports from ex-Soviet republics, mostly Ukraine, will rise nearly 60% to more than 17
million tons by 2021.
One of the main directions of corn processing in Ukraine, as in the rest of the world, is
starch production. In 2012, Ukraine produced 60,9 thousand tons of corn starch. One
starch derivative, which is largely produced in Ukraine, is maltose with an average
annual output of about 40 thousand tons. Other corn-based products which are
common in Ukraine are meal, flakes and oil.
Sugarbeet
In 1990’s the number of sugar refining plants decreased from more than 200 to 86 and
in 2012 there were 64 sugar plants active in Ukraine.
In 2012 crop area under sugar beet accounted for 449 thousand ha; the average yield
was 40,7 tons per hectare and the total sugar beet harvest was 18,3 million tons. In
2013, the area under sugar beets declined and until October, there were harvested 7,418
million tons of sugar beets on an area of 192 thousand ha (67%) with an average yield
38,6 tons per ha.
Gross sugar output in the 2012/2013 marketing year was 2,23 million tons while
domestic demand was 1,83 million tons. Key importers of Ukrainian sugar are
Kazakhstan, Georgia, Libya, Kyrgyzstan, Uzbekistan, Hungary, Croatia, Syria.
2013 was characterized by seasonal oversaturation of the market, decrease of internal
demand, and an absence of export. This all led to a steady decrease in sugar prices
which reached the bottom where it became lower than the expenses for its production.
The average selling price was about 4900 UAH per ton (± €425) while its cost price was
14
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6500-7200 UAH including VAT, which means Ukrainian producers lost in 2013 more
than 1 billion UAH. Due to lower prices on global markets, the Ukrainian government
reduced the minimum price for sugar (excluding VAT) for the current marketing year
from 4925,14 UAH to 4083,33 UAH per ton.
Experts of the market foresee that sugar beet production in the future will be
concentrated mostly in agricultural enterprises that belong to vertically integrated
agricultural sugar holdings.
Barley
Barley production is forecast to increase by about seven percent in MY 2013/14 mainly
due to insignificant winter losses. However, spring barley plantings went down as a
result of unfavorable spring weather and a late spring in general which led to reduced
yields for the spring crop. Nevertheless, Ukraine became the world’s largest barley
exporter in 2009 and is expected to remain so throughout the 2012-2021 forecast period.
Rapeseed
Production of rapeseed in 2012 decreased by 16,2% y-o-y to 12 million tons which was
caused by decrease of the harvested area by 34,3% to 285,9 thousand ha.
Wheat
As of October 2013 there were harvested 23 million tons of wheat which means an
increase over the previous season by about 40% mainly due to favorable weather and
excellent winter crop conditions. Winter wheat was reported to have sustained
minimal losses of under 5% country-wide. Ukraine is projected to become the third
largest coarse grain exporter and eighth largest wheat exporter globally in 2012/13
MY.
Exports of wheat from Ukraine were strong at the start of the season, but slowed down
after the level defined Memorandum of Understanding of the Ukrainian Government
and exporters of about five million tons had been reached. Governmental officials have
been watching closely the wheat export situation this season to ensure food security in
the nation.
Sunflower
The Ministry of Agricultural Policy and Food of Ukraine reports that as of October
2013 there were harvested 8,9 million ton of sunflower seeds from an area of 4,287
million ha (87%). Average yield is 2,0 tons per ha.
In 2012/2013 MY Ukraine produced 3,5 million tons of sunflower oil of which 87%
were exported. The top 3 exporters in 2013 are Kernel, Kreativ Group and Cargill
(25,0%, 12,5% and 12,0% of the total export respectively). Ukraine’s share in the world
export of sunflower oil is 45%.
15
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Agricultural residues
Agricultural residues consist of crop production residues (straw, stems, hay, husk etc.)
and animal farming waste (manure, chicken dung, droppings, etc.). According to the
data of State Statistics Committee, agricultural waste accounted for 5% of all the waste
types.
Crop production residues are seasonal. The highest peak of their collection is the
second half of summer and autumn. Each Ukrainian region generates considerable
amounts of crop residues.
Ukraine enjoys an advantageous position for cultivation of cereals, producing huge
quantities of straw. In 2011 Ukraine produced 85,9 million tons (wet state) of crop
production waste including:
 Stems of corn for grain - 34 million tons
 Straw of cereal crops – 32 million tons
 Stems of sunflower – 17 million tons
 Straw of rape – 2,9 million tons
Current use of straw
The straw of cereal crops is used for about 80% as soil fertilizers, animal feed and
bedding. The remaining 20% is usually lost in the field.
There are also two ways of straw utilization for bioenergy production:
- as s fuel in small straw-fired boilers and in straw-fired district heating plant;
- in briquettes and pellets.
A by-product of sun seed crushing, sunflower husk is also one of the largest biomass
feedstocks in Ukraine (about 10 million tons).
Current use of sunflower husk:
 production of pellets and briquettes (almost 70% of totally produced husk is
processed for solid biofuel)
 direct burning for heat and power generation at sun seed plant’s boilers (about 50%
still are available for sale) for the own energy needs of the plant (e.g. Vatutinskyi
plant of refractory products in Cherkassy region consumes sunflower husk
products of Nikolayev biofuel plant and co-fires it with traditional fuel).
 burning together with traditional fuel in a special types of furnaces to produce heat
and electricity.
One of the most common ways of waste utilization in Ukraine is burning. Statistics
shows that compared to 2011, the total volume of all burnt waste increased in 2012 by
15.3%, whereas the trend showed the growth in volumes of burnt waste for electricity
production (by 35,3%) and decline in volumes of waste burnt for heat generation (by
47,6%).

16

Business opportunities in the biobased economy in Ukraine

November 2013

The major share of all burnt waste (more than 70%) is the crops residues in agriculture
and forestry, the waste of food processing as well as pulp-and-paper industry. Out of
all waste that was burnt, 30,4% is the waste from wood processing and pulp-and-paper
industry, while 44,3% comes from crops residues and animal wastes2.
Animal farming is one of the largest agricultural sectors in Ukraine by gross
production and waste generation volume. All types of livestock organic waste from all
categories of farms are available for fermentation.
Animal waste (manure from cattle, pigs and poultry) averages out at about 28 million
tons in wet state according to Biomass SEC Ltd. estimations.
The animal waste is first separated into the liquid and solid fractions. At best case, the
liquid fraction (or waste water) is chemically cleaned and discharged into the sewage
system or water body. At worst case, the waste water without any treatment is
supplied to filtrating fields. The solid fractions are dumped nearby the farm and used
as fertilizers of poor quality.
Low penalties for pollution of lands with animal wastes do not stimulate the livestock
producers to recycle such waste in a proper way.
Current utilization of animal wastes for bioenergy
 biogas production (currently there are 10 biogas installations operational in
Ukraine, they are mostly used for production of heat for own needs);
 the resulting sludge of manure digestion at the end of the fermentation process can
be used as a fertilizer but, according to Tebodin, this is not commonly used in
Ukraine.

2.3.3.

Energy crops
Low-cost and low-maintenance energy crops used to make biofuel, or combusted for
its energy content to generate electricity or heat that are cultivated in Ukraine are
willow, miscanthus, switch grass, sweet sorghum, poplar, acacia, rapeseed, maize and
reed. As estimated by Biomass SEC, the total output of these crop in Ukraine accounts
for 23,2 million tons with an energy equivalent 13,3 mtce.
At the moment, energy crops are used for direct firing or co-firing with other solid
biofuel, pelletizing or processing into biogas or liquid biofuel.
One of the most active players on the market of energy crops production is UkrainianBelgium company Phytofuels. Phytofuels grows energy crops (willow, miscanthus,
switchgrass, reed and other) and supplies pellets certified according to NTA8080
standard to Ukrainian and European consumers.

2.3.4.

Use of contaminated lands
Radiation contamination after the meltdown of the Chernobyl nuclear plant in 1986
caused the outright removal of 8% of Ukraine’s formerly fertile land from agricultural
2

Source: State Statistics Committee of Ukraine.
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production. In addition, extensive areas that are still farmed contain radiation levels of
up to 15 Ci of cesium/km2. Products grown in these areas are subjected to radiological
monitoring before being placed on the market.
In 2012 Ukrainian Parliament adopted the Concept of state policy in the sphere of
activities development in certain zones of radioactive contamination due to Chernobyl
catastrophe (#535-p d/d 18 July 2012).
The Concept stipulates development of green energy projects in the contaminated area,
namely:
- usage of alternative and renewable energy sources, immobilization of the
radionuclides by burning the contaminated wood (construction of CHP installations
for wood burning);
- growing energy crops (rapeseed, willow etc.) and setting up the facilities for its
processing;
- development projects for wind and solar energy power stations.
Experts in renewable energy sector also propose to use the land laying fallow in the
exclusion zone (official name for the zone that is contaminated after Chernobyl
catastrophe) for growing biomass to generate electricity.
Dave Young, Chairman of the Board of the European-Ukrainian Energy Agency,
shares his vision in this regard: “In the Exclusion Zone in Ukraine there is 260 000
hectares and roughly estimated up to 50% could be used for energy crop production.
This could supply 200 MW of electricity (which could be equated to enough power to
supply 400 000 households, or in combined heat and power terms, 500 Mw which is
the output of one block of a small atomic power plant)”.
Dmytro Bobro, First Deputy Head of State Agency of Ukraine For Exclusion Zone
Management, states that rehabilitation of radioactively contaminated lands can be
achieved by growing energy crops, movement of radionuclides and their subsequent
utilization in power installations. He underlines that as well as providing feedstock for
the bioethanol plant, growing energy crops on the land will also help with the clean-up
as they absorb toxins from the soil.
An example of such a project is the development, construction and operation of an
18MW wood chip-fired power plant in the town of Ivankiv in Kiev oblast. The biomass
facility should become fully operational by the middle of 2014. This biomass project is
being implemented by EIG Engineering (East Investment Group) that invested 14
million USD with the financial support of the EBRD’s Ukraine Sustainable Energy
Lending Facility (USELF). Technical assistance for project preparation and for
regulatory and environmental assessment is funded by the Global Environmental
Facility (GEF).
Following a successful implementation, the company plans to develop up to five
similar biomass-fired power plants with an aggregate capacity of 50MW, all of them in
regions of northern Ukraine that are rich in wood waste.
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Biomass in Forestry
During timber logging and its further processing, 50% of wood is lost with the
residues. Wooden-based biomass (wood dust, scrapping, leaves, branches etc.) is taken
away to the area where it is burnt or is left to rot.
Annual amount of wood biomass averages out at 5.6–6.5 million m3. Out of it 3.5–4.0
million m3 is used for heating of individual housing and social objects in rural areas,
heat generation for the needs of woodworking industries. Approximately 2.1-2.5
million m3 of wood waste remains unused3.
According to Tebodin, the most widespread use of 2.5 million m3 of wood biomass is:
 processing into briquettes and pellets, most of which are exported to EU countries;
 direct burning of wood wastes (or as briquettes and pellets) in small capacity
pyrolysis boilers, water-heating and steam boilers for heating. Mainly, these are
single units installed at several enterprises of Ukraine, aiming to save traditional
fuel. In addition, small wood burning boilers are sometimes installed for heating
applications in schools, kindergartens, hospitals and other social institutions.

2.5.

Biomass in food processing industry
One of the most interesting biomass feedstocks from the point of biobased economy is
the residues from food processing and distilleries since they contain a large amount of
organic substances. High level of moistness in this type of waste enables its anaerobic
fermentation in biogas reactors. According to different estimates, Ukraine produced
annually from 9.7 to 15.6 million tons of wastes in food processing sector during the
last few years.
Food processing waste comes from the following industries:
 sugar mills (sugar beet press, defecation sludge, molasses);
 distilleries (potato and grain stillage, molasses stillage);
 breweries (beer grain, malt sprouts);
 wine and juice production (apple pomace, peels of grapes);
 oil extraction plants (sunflower, soybean, rapeseed meal and cake);
 cheese plants (whey);
 slaughterhouse effluent (blood, wash water, solid wastes).
Wastes of alcohol, sugar, brewery, milk and meat processing are suitable to produce
biogas but today mostly manure is used as a feedstock for biogas, about 10 farms have
installed biogas generation capacities. However, mainly due to high equipment cost
and unregulated issue of ‘green’ tariff for electricity from biogas, the applications are
not very popular in Ukraine.

3

State Agency of Forest Resources of Ukraine, http://ru-bio.ukrbio.com/ru/articles/1893
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Residues of alcohol and sugar production wastes and corn for grain can also be used in
bioethanol production. About 5 Ukrainian state-owned companies and 2 private plants
produce bioethanol.
Oil extraction companies install granulators for processing of sunflower husks into
solid biofuels. Of 1 million tons of sunflower husk annually produced at oil extraction
plants about 700,000 tons is pelletized. The pellets are burned at the plants for
production of steam, heat and combined heat and power. The surplus of solid fuel is
exported to EU countries.
Oil extraction plants are concentrated in the Eastern part of Ukraine in the provinces
Zaporizka, Kharkivska, Donetska, Dnipropetrovska where 50% of Ukraine’s vegetable
oil production is concentrated.
Sugar plants are concentrated mainly in the Central and Western parts of Ukraine,
mainly in Poltavska and Vinnytska provinces. Sugar plants residues can be used for
biogas production jointly with other waste types due to enterprises functioning
seasonality.
Ethanol production in Ukraine is concentrated in 90 distilleries. Volume of alcohol
production in 2010 was nearly 250 million litres.
The residues of sugar plants and distilleries are currently not processed for energy.
Developing bioethanol production at the facilities of state distilleries and old sugar
plants is currently under discussion in the Cabinet of Ministers. The main barrier for
implementation of the idea is the lack of financing for purchase of specialized
equipment.
Slaughterhouse waste
The waste from slaughter houses have similar chemical characteristics as those of
domestic sewage but are considerably more concentrated in general and are wholly
organic.
Proper management of slaughterhouse waste can result in production of primary
sludge and biogas. After composting primary sludge can be used as a fertilizer and as
an input to feed for the poultry, fish and pets.
To improve incineration and recycling of agro industrial wastes and to increase
production of animal feed ingredients (meat meal, bone meal, blood meal, fish meal,
feather meal, fat, etc.) the state enterprise ‘Ukrvetsanzavod’ was founded. It consists of
18 state slaughter houses in 17 regions of Ukraine. Out of 450 thousand tons of animaloriginated waste, about one third is processed at the facilities of these plants.
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The technologies and equipment at the Ukrvetsanzavod are outdated and only few of
them are operational. The agro industrial wastes are burned in old boilers and produce
insignificant quantities of low quality feed ingredients.
Ukrvesanzavod developed an investment project “Implementation of innovative
technologies of treatment and recycling of the animal-based wastes and modern
equipment for construction of the animal protein production facilities”. This project
proposes construction of two new slaughter houses in central-western and southerneastern parts of Ukraine. The development of two protein feed plants is carried out in
Kiev and Dnipropetrovsk regions. Project time frame is 2012-2015.
Used frying oil
Food industry and restaurants produce a large amount of a waste residue composed
essentially of degraded triacylglycerides after thermal polymerization and oxidative
modification. This residue is associated with high environmental and economic impact
due to its high oxygen depletion in the limnic system as well as plugging pumps and
pipelines in the city sewer network. Besides, used frying oil is difficult to transform
into a less pollutant residue (Suarez, Mello, 2013). Recycled frying oil can be used for
production of biodiesel and soaps.
Used frying oil obtained from industrial food preparation can also be a raw material to
produce biobased resins suitable to be used as a binder in printing inks (offset or
typographic printers). These biobased inks were quickly accepted in the USA market
and are already replacing important amount of the petroleum based ones, which are
composed by mineral oil (60%), petroleum-based resin (20%) and fillers (20%, usually
pigments and additives) (Erhan, Bagby, 1991).
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3.

CHEMICAL INDUSTRY IN UKRAINE

3.1.

General overview of the sector (organic synthesis chemistry)
The chemical industry is one of the most important sectors of the Ukrainian economy.
Being very complex, it numbers more than 200 associations and enterprises, producing
more than 20 thousand major and 100 thousand auxiliary chemical products.
The general structure of the chemical industry in Ukraine is presented on the scheme
below. The focus of this research is placed on the organic synthesis chemistry since this
is the branch that produces chemical intermediates as a raw material for the production
of polymers, plastics, cosmetics etc.
Structure of Chemical Industry in Ukraine

Branch groups

Other chemical industries

Recycling of polymer
materials

IV End-product
branches

Photochemistry,
household chemistry,
microbiological etc.

Products from plastics,
rubber goods, tires

III Processing
branches

Mineral fertilizers
(potassium, phosphorous,
nitrogen, complex
fertilizers)

Polymer materials
(synthetic resin, synthetic
fibers, plastics, and
rubber)

II Intermediates
branches

Basic chemical industry
(acids, salts, alkali)

Organic synthesis
(organic acids, alcohols)

I Raw materials
branches

Mining-and-chemical
(mining of sulphur, salts,
carbonate raw material)

Industries that supply raw material for chemical sector

Woodbased
industry

Oil- and
gasprocessing
industry

By-product
coke
industry

Metallurgy
(non-ferrous,
iron-and-steel
industry)

BIOMASS

Chemistry of organic synthesis is based on the processes converting organic and nonorganic raw material into organic products. Industrial organic synthesis includes:
synthesis of monomers for production of resins, fibers, plastics, rubber, epoxide resin;
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production of dyes, solvents, surfactants; production of herbicides, pharmaceutical
products, floatation agents, anti-freeze, perfume components etc.
Raw base for the chemistry of organic synthesis
The raw materials for the organic synthesis chemistry are simple hydrocarbons derived
from crude oil, gas and coal. Various base chemicals are produced from these raw
materials, such as methane, ethylene, butylene, acetylene, xylene, butanes, benzene,
toluene etc.
Intermediates (ethylene oxide, methanol, propylene, butadiene, phenol, acetic acid,
caprolactam etc.) are derived during preprocessing of raw material by special reagents
and in their turn can be raw material for synthesis of more complex organic substances,
i.a. plastics, dyes, pharmaceutical products.
Figure 2 below demonstrates the flow chart of fossil-based products.

Figure 3.1. Flow chart for products from fossil-based feedstock
Source: Seitz (2013).
Current feedstocks for organic synthesis chemistry in Ukraine are primarily the
products of petrochemical branch which consists of six oil refineries with an annual
total processing capacity of 51 million tons of oil (belonging to TNK-BP, VETEK Group,
Privat Group and Igor Yeremeev).
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The volume of oil refined in Ukraine in the first half of 2013 accounted for around 1.5
million tons (43% less y-o-y). According to the Ministry of Energy this is the lowest
figure during the entire period of Ukrainian state independence.
Lisichanskiy Oil Refinery, one of the most technologically advanced refineries in
Ukraine with a processing capacity of 16 million tons of oil per year, ceased its activity
in spring 2012. Didier Casimiro, the president of TNK-BP Commerce, explained that
the refinery became unprofitable mainly due to the tax exemptions for exporters of oil
products from the countries of Customs Union. The restart of Lisichanskiy oil refinery
is expected in spring 2014.
Odessa Oil Refinery (purchased by VETEK Group from Lukoil in July 2013) has been
idle since November 2010. The new owner promises that it will be restarted soon.
The Nadvornyanskiy and Drogobychskiy oil refineries stopped their activity in 2010.
Shebelinskiy Oil Refinery which belongs to Ukrgazdobycha was terminated on July 10,
2013.
Summing up, out of six oil refineries in Ukraine there is just one that is operational
today. It is located in Kremenchuk (Central Ukraine) and belongs to Transnational
Financial-Industrial Oil Company “Ukrtatnafta”.
One of the purposes of this study is to outline the ways how to substitute the great
share of fossil feedstock by biomass resources.
3.1.1.

Production
Ukraine’s chemical industry develops and produces a wide variety of products. Main
locations of organic synthesis chemistry are Severodonetsk, Lisichansk, Gorlovka,
Zaporozhye, Dneprodzerzhinsk (see figure below).

Figure 3.2. Main locations of organic synthesis chemistry in Ukraine
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Basic chemicals from organic synthesis are used as a raw material in polymer industry
which main focus is production of synthetic fiber, resins, plastics, rubber etc.
There are three main areas in Ukraine where polymer production is concentrated:
Donbas (Lugansk and Donetsk regions), and Pridneprovye (Dnipropetrovsk region),
and Prikarpatye (Lviv, Ivano-Frankivsk regions).
Synthetic resins and plastics production is concentrated in JSC concern Stirol (Donetsk
region), Karpatneftechim (Ivano-Frankovsk region) subsidiary to LUKOIL-Neftekhim,
Lisichansknefteorgsyntez (Lugansk region).
Synthetic fiber and thread production used to be found in Kiev (Factory of Viscose Silk
“Kievkhimvolokno”), Lviv (Sokal) and in Zhytomyr plants of chemical fiber as well as
in Chernigov and Cherkassy (the “Khimvolokno” plants). As of September 2013, none
of these plants are operational.
Synthetic glue materials are produced in the departments of scientific institutes in Kiev,
Dnipropetrovsk, and Kharkiv.
Leading manufacturers of paint-and-lacquer industry are located in Dnipropetrovsk,
Lviv, Odessa, Kiev, Kharkiv, Nizhyn, Korosten, Boryslav, Armyansk, Rubezhnoe
(Luhansk region), Krasnoperekopsk.
Detergents and pharmaceutical industry shows an uptrend in the production volumes,
mainly in Severodonetsk, Donetsk, Dnipropetrovsk, Kiev, Zaporozhye, Odessa, Lubny,
Uman, Lviv, Ternopil, Lisichansk and Rubezhnoe (Luhansk region).
Polymer output dropped significantly in recent years (see the graph below).
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Key players in the field are the largest chemical enterprises that provide 80% of exports
and have passed the registration of chemical products exported to the EU (REACH
law):
Table 3.1. Largest chemical enterprises in Ukraine
Name
Stirol Concern OJSC

Dneproazot OJSC

Sumykhimprom
OJSC

Severodonetsk
Enterprise Azot PJSC

Website
www.stirol.net

Product
carbamide
resins,
polystyrene
www.azot.com.ua
carbamide,
ammonia,
acids
www.sumykhimprom.com.ua mineral
fertilizers,
acids,
titanium
dioxide
carbamide
www.azot.lg.ua
resins, adipic
acid,
methanol,
acetic
acid,
formaldegid,
vinylacetate
www.azot.cherkassy.net
caprolactam

Cherkassy Azot OJSC
T
hOdessa Port Plant www.opz.odessa.net
eOJSC
rRivneazot OJSC
www.azot.rv.ua
e
http://www.lukor.com.ua
Karpatneftekhim
i
s
KarpatSmoly
a
n

http://karpatsmoly.com

ammonia,
carbamide
adipic acid

Location
East

Center

East

East

Center
South
West

ethylene,
West
propylene, PE,
PP,
benzol,
vinilchloride
ureaWest
formaldehyde
concentrate,
ureaformaldehyde
glue
polypropylene East

o
f
Lisichanskiy
oil http://tnk.ua
f
refinery
i
There is a special list of ethanol producers that can supply ethanol to the chemical
plants on a quota basis. This list is set by the Decree of the Cabinet of Ministers (#156
d/d 23 February 2011) and consists of three enterprises:
- State plant “Dovzhotskyy distillery”
- State plant “Uladivskyy distillery”
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- State plant of ethanol and alcohol beverages
The following chemical plants receive technical ethanol for their production needs:
- LLC “Perechynskyy forest chemical plant”(Zakarpattya region)
- LLC “Kirovogradpostach” (Kirovograd)
- State enterprise “Kremniypolymer” (Zaporizhzhia)
- State-owned plant “Zirka” (Shostka, Sumy region)
Considerable structural changes are under way in the chemical industry. State-owned
enterprises are less than one-fifth of the total number of chemical industry enterprises
manufacturing about one-third of the products. The remaining enterprises are in
collective ownership, with open and close joint-stock companies being the
predominant form.
According to the Strategy for the Development of the Chemical Complex of Ukraine
for 2007-2015, the annual state subsidies to renovate production facilities is to be
increased from UAH 2,4 bn to UAH 3,3-4,5 bn by 2015. Ukrainian chemical enterprises
intend to invest in production some UAH 13 bn by 2015. One of the principal lines of
development of the Ukrainian chemical sector is the adoption of energy-saving
technologies.

3.1.2.

Foreign trade
Chemical industry imports sturcture in 2012, %
2,3%3,5%
inorganic chemicals
5,6%
7,3%

soaps, surfactants

36,1%
organic chemicals
20,8%

24,4%

fertilizers
pharmaceutical
products
other chemical products

Source: State Statistics Committee of Ukraine
As can be seen on the graph, key import products in 2012 were polymer materials,
plastics and resins (36,1% in imports volume) and pharmaceutical products (24,4%).
Considering lack of own raw materials for polymeric output, the only way to substitute
imports can be to develop own production of basic building blocks for plastics,
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polymers etc. This can be done on the basis of biorefineries where biomass is used as a
feedstock instead of petrochemical products.
Dynamics of organic substances
exports/imports in 2003-2013, ths USD
1.000.000
900.000
800.000
700.000
600.000
500.000
400.000
300.000
200.000
100.000
0

Exports

Imports

Source: State Statistics Committee of Ukraine
Dynamics of polymer materials, rubber and plastics
exports/imports in 2003-2013, ths USD
4.500.000
4.000.000
3.500.000
3.000.000
2.500.000
2.000.000
1.500.000
1.000.000
500.000
0

Exports

Imports

Source: State Statistics Committee of Ukraine
Foreign trade in main organic chemicals
Table 3. 2. Export of main organic chemicals
Chemical

Ethylene

December 2012

January 2013

February 2013

t

USD/t

t

USD/t

t

USD/t

0

0

0

0

0

0
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Propylene

0

0

0

0

0

0

Benzol

1921

1080

2317

1061

3660

1077

Vinyl chloride

0

0

0

0

0

0

Acetic acid

8148

354

8317

358

12942

352

Vinyl acetate

919

1013

2345

930

1938

978

Caprolactam

0

0

0

0

0

0

Adipic acid

20

1850

100

1850

100

1850

Table 3.3. Import of main organic chemicals
Chemical

December 2012

January 2013

February 2013

t

USD/t

t

USD/t

t

USD/t

Benzol

0

0

0

0

0

0

Styrol

420

1745

2021

1603

986

1734

Methanol

558

370

469

380

505

410

Adipic acid

-

-

1897

493

1394

492

Due to the high gas prices, low profitability of chemical enterprises and drastic price
drop on the world market, many chemical plants are currently idle. Thus, the volumes
of foreign trade in organic chemicals in the first half of 2013 were very insignificant.
3.1.3.

Price overview
The price dynamic for the main organic chemicals at one of the main Ukrainian
chemical plants “Severodonetsk Enterprise Azot PJSC” is presented in the table below.
Table 3.4. Price dynamics for the main organic chemicals
Chemical

Acetylene

Internal prices, UAH/t, VAT
including
December
March
2012
2013
51240
62400

Export prices, USD/t
December
2012
-

March
2013
-

Methanol

8922

9318

-

-

Acetic acid

4020

4080

300

300

Edible acetic acid

5100

6600

330

330

Vinyl acetate

10992

11340

850

850
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Formaldehyde

3000

3120

280

325

Adipic acid

25002

25002

-

-

Cyclohexane

23160

23160

-

-

Cyclohexanon

30000

30000

-

-

Some market prices estimates based on the information from market operators are
presented below.
Table 3.5. Market prices for products of organic synthesis in Ukraine (30.03.2012)
Name
Methanol
Benzol
Phthalic anhydride
Dioctyl phtalate

Terms
FCA
FCA
EXW
EXW

Price, UAH per t, VAT including
4000-4100
9200-10000
17600-18000
19500-21000

In our opinion, at the moment there is no need to undertake deeper price investigation
taking into account immaturity of the market for potential production of biobased
chemicals. Abovementioned prices provide the general picture of the market. More
precise information on particular chemicals can be needed at the later stage during the
development of case studies for a chosen biobased pathway and a certain final product.
3.2.

Key market players
Key stakeholders of Ukrainian chemical market are producers of basic bulk chemicals
and intermediates in Ukraine. These are:








Karpatneftekhim (part of Russian Lukor-Neftekhim) www.lukor.com.ua
Rivneazot (OstChem AG) www.azot.rv.ua
Cherkassy Azot (OstChem AG) www.azot.cherkassy.net
Lisichanskiy oil refinery (TNK-Ukraine) http://tnk.ua
DneproAzot (PrivatGroup, Ukraine) www.azot.com.ua
Concern Stirol (OstChem AG) www.stirol.net
Severodonetsk Enterprise Azot (OstChem AG) www.azot.lg.ua

There is also a number of scientific organizations and institutions related to
biotechnologies in chemical industry in Ukraine.


Institute of Bioorganic Chemistry and Petrochemistry, National Academy of
Science of Ukraine (http://bpci.kiev.ua)
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Institute of Organic Chemistry, National Academy of Science of Ukraine
(http://www.ioch.kiev.ua)
Cherkassy State Research Institute for technical and economic information in
chemical industry “NIITEKHIM” (“НИИТЭХИМ”) (http://niitehim.ck.ua)

Branch associations in chemical industry are:
 Union of Ukrainian Chemists (www.chemunion.org.ua)
 Council of polymer producers of Ukraine (www.polimer-club.com.ua)
 Club of Packagers (www.upakjour.com.ua)

3.3.

Main challenges and opportunities
Ukrainian chemical industry depends significantly on imported feedstock and
intermediates (synthetic resin, cellulose etc.). Together with the imperfect legislation,
this seriously hampers chemical sector development.
Some other bottlenecks to the growth of chemical industry are:
• Volatile and unpredictable market environment;
• growing prices for heat and electricity increasing the cost of the final commodities;
• plenty of outdated energy-consuming equipment;
• lack of funds for investment in capital assets;
• problematic financial and economic situation of chemical plants (40% of them are
lossmaking);
• significant volume of industrial waste which contaminates the environment.
Biomass (primary crops as well as residues from agriculture and residues from
industry) seems to be an interesting renewable substitute for fossil-based raw material.
The utilization of biomass in the chemical industry, to replace fossil raw materials, can
be more efficient (in terms of CO2 reduction) than utilization of biomass as bioenergy
(without utilization of heat) or biofuels for transport. By utilizing biomass in a smart
way in the chemical industry, fossil raw materials will be replaced, and much will be
saved on the energy (and capital) required for processing.
Components from biomass may be a feedstock for bulk chemical polymers like
polyethers, polyester, nylon etc. After isolation of these components from the biomass
feedstock, the production of the final product will require less treatment steps and less
auxiliary substances, which will enhance cost effectiveness in raw materials as well as
for investment costs.
Replacement of fossil raw materials with biomass can take place at the start of the
chain (the replacement of fossil ethane with bio-ethane; or naphtha with bio-oil, for
example) but also by using intermediary biomass products in one of the process steps
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that follow. An example thereof is glycerol, for manufacturing epichlorohydrin (raw
material for glue, resins and paint).
Major innovations in the chemical industry are currently taking place in the EU, in the
US and also in Asia, to some extent. The utilization of shale gas in chemical
applications, as a replacement for mineral oil, is assuming large proportions, because
of its high profitability. This implies that biomass will be utilized to a lesser extent for
the production of chemicals or materials with short carbon chains. Biomass is,
however, still turned to for the replacement of fossil raw materials for products with
longer carbon chains (Corbey D. et al).
Summing up, biomass can be used in the chemical industry as an energy source, for the
production of bulk chemicals in the current petrochemical industry, and in innovative
processes where new high-value bio-based products are developed. The innovative
routes hereby have the most potential for energy savings and CO2 reduction.

32

Business opportunities in the biobased economy in Ukraine

4.

BIOMASS PROCESSING

4. 1.

Biomass processing in Ukraine: status quo

November 2013

Many theoretical studies and a lot of applied research have been carried out on
biomass processing into various types of energy in Ukraine. Short summary of the
results of these studies is presented below.
Bioethanol
Of the three most widely used first-generation biofuels — bioethanol, biodiesel and
biogas — Ukraine is best prepared to develop bioethanol production. Bioethanol in
Ukraine could be produced from molasses (a by-product of sugar refining) at existing
distilleries, whose current capacity utilization is less than 50%. Recently enacted
legislation making 5% bioethanol fuel blends mandatory in Ukraine starting from 2014
and 7% - starting from 2016 offers an additional incentive to develop local bioethanol
production. Furthermore, the government has recently taken a decision to convert 37
state owned unprofitable distilleries (‘Ukrspirt’) to bioethanol production.
Some experts consider it impossible to implement this law because Ukraine is able to
produce only 25% of the necessary bioethanol. Maximal annual output capacity of
Ukrainian bioethanol producers is 131 thousand tons. As soon as the law comes into
force, the market demand for bioethanol will be 215-300 thousand tons per year
according to different estimations.
According to market operators’ estimates, the actual average production of bioethanol
in Ukraine is about 80-100 thousand tons per year. Currently, bioethanol is produced at
13 state-owned factories of “Ukrspirt” and at 20 privately own factories, out of them
the largest one – Haisyn distillery – belongs to Koron Agro (Continium Group, WOG
fueling stations). By October 2013 state distilleries already produced 36,4 thousand tons
of motor fuel based in bioethanol. Current market price for locally produced
bioethanol which can be used as a fuel additive is about 1060-1100 EUR per ton.
At the moment the design capacities of liquid biofuel plants is estimated to 131-200
thousand tons of bioethanol and 500 thousand tons of biodiesel. However, due to the
lack of domestic consumption, the biofuels production is far behind their actual and
potential capacities.
The Ministry of Agrarian Policy and Food developed a draft law which is already
approved by the government and is under consideration in the Parliament right now.
This new legislative act will allow bioethanol to be produced by enterprises of all forms
of ownership and business provided that they obtain a license only.
Some Ukrainian large agricultural companies have ambitions to produce lignocellulosic
bioethanol from their own agricultural residues. These projects are on the initial stage
now.
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Biodiesel
Ukraine has significant potential for biodiesel production as its annual production of
rapeseed, the main raw material for biodiesel, is about 1.5 million tons. This amount is
sufficient to replace all Ukrainian diesel consumption with 5% biodiesel/95% diesel
blend. However, the country lack the capacity to process such significant rapeseed
volumes, meanwhile continuing to export more than 90% of domestically grown
rapeseed to the EU, the world’s top biodiesel producer. Moreover, unlike ethanol, the
use of biodiesel blends is not mandated in Ukraine.
Ukraine produces annually about 100 thousand tons of biodiesel – almost the same
amount for the past 3 years. About 60-70% (60-70 thousand tons) of this volume is
produced by the small-scale biodiesel installations with capacity of 300-5,000 tons/per
year used by the farmers for their internal heat and transport needs.
The Kalush chemical enterprise in Ivano-Frankivsk region has the largest capacity of
biodiesel production. The plant can produce 180 thousand tons of biodiesel. In 2012 the
plant was declared bankrupt and now is offered for sale.
Biogas
Biogas is not hugely popular among domestic agricultural producers because of its
significant CAPEX requirements and long payback period and the need for sustainable
supply sources. Biogas production sites in Ukraine can therefore be found mostly at
large agricultural holding companies which use this fuel as a means of satisfying their
in-house energy and transport needs and diversifying energy supplies.
There are about 10 biogas installations in Ukraine now using agrarian biomass owned
by the large agro industrial enterprises. According to calculations of Biomass SEC, the
use of types of biomass for power generation is distributed as follows: straw - 1.4%,
wood waste - 17.6%, firewood - 37.7%, sunflower husks - 25.6%, peat - 15.6%, biogas
from manure - 0.3%, biogas from landfills - 1.8%
Solid biofuel
Solid biofuel (pellets and briquettes made out of wood, straw or sunflower husk) is the
most active and developed segment of biomass processing in Ukraine.
In 2011 Ukraine produced 741 thousand tons of solid biofuel. As the market is
immature, it is developing rapidly with the annual growth rates of 15-20%. Domestic
use of solid fuel for heat is relatively common in oil extraction plants and
woodworking industries and is becoming more and more popular in rural areas.
Ukrainian producers of pellets used to supply them primarily to Poland. In 2013,
Polish heat and energy companies demand for pellets decreased twice. The main
reason is the cease of the state subsidies for solid biofuel in Poland. At the moment
pellets from Ukraine are mainly exported to Germany and Italy (2-3 times more than in
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2012). However, if Polish market did not require high quality of solid biofuel, German
and Italian markets do. This situation mobilized Ukrainian producers to improve the
quality of their product and to search for new certificates to obtain.
Bio-based chemicals
Kyiv Lactic Acid Plant is the only Ukrainian manufacturer of microbiologically
produced lactic acid. It produces lactic acid from sugar. Annual output of the plant is
1,000-1,200 tons. Today, the plant capacity is used for 60% because its product is more
expensive than synthetically produced lactic acid imported from China. Locally
produced lactic acid is currently used by the Ukrainian food industry only.
The current market price of lactic acid is 12,24 UAH (≈ 1,1 EUR) per 1 kg (40% lactic
acid produced by Kyiv Lactic Acid Plant).

Ukrainian company Rosan Pak (Lviv region) tried to produce packaging from
polylactic acid. This new product attracted certain interest at the specialized
branch exhibitions. But due to the high price this packaging was not
competitive on the market.
Certain innovations in industrial biotechnologies have been made by Ukrainian
scientists. Researches in Kharkiv developed corn based biodegradable plastic.
However, this technology did not go further than the lab of scientific institute.
4.2.

Processing biomass into biobased products: opportunities for bio-cascading
and biorefineries
Based on assessment of the biomass available in Ukraine, several most promising types
of feedstock were analyzed from the point of their processing into high-value biobased
products, fuels, and energy.
1. Corn (one of the top agricultural crops in Ukraine)
2. Oilseeds
- sunflower (abundance of residues and oil)
- rapeseed (no further demand in rapeseed in EU, makes more profit to process
it locally into more valuable products or intermediates such as glycerol and
derivatives)
3. Animal waste (chicken dung, manure – undergoing biogas/biomethane
projects already exist)
4. Sugarbeet and wheat (sugar segment is in crisis now, bioethanol production
will give it a spur, obligatory quota for bioethanol additive to fuel has come
into force in 2014, ethanol is a raw material itself for many C1 – Cn chemical
building blocks)
5. Cellulose-based agricultural residues
Cellulose-containing agro crops residues (straw, stems, stover, leaves, husk) seem to be
attractive and cheap biomass feedstock widely available in Ukraine. However,
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technological advances for production of second-generation biofuels and bio-based
chemicals from lignocellulosic materials are at the very early stage at the moment.
There is still a need for further research in order to make these technologies
commercially viable and put them on a large scale.
First in the world commercial plant for production of lignocellulosic bioethanol from
wheat stems and giant cane was put into operation in December 2012 in Crescentino,
Italy. The project was developed and commissioned jointly by Novozymes and Beta
Renewables.
Below there is an overview of cascading options for the chosen biomass feedstock
which can potentially be used in Ukraine.
CORN
As the industrial chain of chemical products made from corn stretches longer and
longer, corn can no longer be regarded as a traditional agricultural product only.
Depending on the hybrid or sort of corn, corn mellow grain contains about (dry basis):
- 77% starch
- 2 % sugar
- 9 % protein
- 5 % oil
- 5 % pentosan
- 2 % ash
Recent scientific studies in industrial corn usage enumerate more than 500 main and
secondary products made out of corn. Picture below shows the pathways of corn
processing that are applied in Ukraine today.
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Figure 4.2. Corn bio-cascading in Ukraine
Industrial usage of corn can be divided into three sectors: in starch-and-molasses
industry (wet milling), milling industry (dry milling), and fermenting industry.
Processing corn into starch products is economically feasible. Grain of dent corn and
flint corn contains 70-73% of starch and is one of the most valuable raw materials for
starch products. Current technologies let to derive 95% of starch while processing dry
corn grain.
Main end-products in this sector are corn starch, confectionary syrup, corn oil, feed,
extracts etc. 100 kg of dry corn grain can provide for 65-66 kg of dry starch, 3-3,5 kg of
corn oil, 12-14 kg of corn extract (48% of dry matter) and 26-28 kg of feed (10%
moistness). In its turn, 65 kg of starch can be processed into 83 kg of molasses or 52 kg
of glucose.

Figure 4.3. Starch output, thousand tons
Source: State Statistics Committee of Ukraine
The main food corn products in the milling industry are corn meal, grits, flakes etc.
Milling processing consists of mechanical separation of corn into composing elements:
cortex, endosperm, and germ. Fine corn meal is used as a part of biscuit flour, as filling
or flour binder in sausage products, or as the wheat meal substitute.
The basic feedstock for fermenting industry is starch and sugars. End-products in this
branch are ethyl and butyl alcohols, acetone, various acids, and glycerin. Bioethanol
can be produced out of milled corn, flour or starch. 100 kg of starch can be processed
into 22,5 kg of butanol, 11 kg of acetone and 3,7 kg of ethanol. Butyl alcohol is
processed into butyl acetate and is used as lacquer solvent.
While processing corn flour into butanol, acetone and ethanol, fermentation is
accompanied by emission of CO2 and hydrogen, which are used for synthetic
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production of methanol. The remaining CO2 is utilized for carbon dioxide ice
production (dry ice).
Corn deep processing market in Ukraine is represented mainly by corn starch. There
are 7 industrial starch plants operating in Ukraine. They do not use their potential
capacity to the fullest because the annual consumption of native corn starch is lower
than its potential output (around 26-28 ths t). At the same time, there is an uptrend in
demand for modified starches which production is not put on a large scale as in
European countries; therefore, most of them are imported now.
The key end-users of starches are cellulose-and-paper and food industries. Therefore, it
is logical to expect rapid growth of modified starches. Large consumers of modified
starches prefer to purchase this product abroad.
Some of the main corn-derived end-products and intermediates:














Native starch
Modified starch
Glutens, including hydrolyzed gluten
Carotene and other food colorants
Molasses, sugars (decstrose, maltose), syrups
Feed corn extract
Citric acid
Polylactic acid (PLA)
Corn germ oil
Bioethanol
Monosodium glutamate
Corn basis for lysine
Dextrose

Innovative pathways for corn processing
The fermentation technology can enable the use of dextrose derived from corn and
water based fermentation to produce the 'precursor' to nylon 6,6 - adipic acid. This is a
brand new biobased chemical pathway that will open up global nylon 6,6 markets for
high value biobased products that can be made with corn. For example, transforming
corn into a high performance plastic that is a strong enough material for fabrication of
machine parts on tool and die machinery.
Unlike for biofuels, biochemical platform for "drop in" six carbon biochemicals (C6)
requires little or no infrastructure modification. With little barriers to entry, biobased
"drop in" chemicals increase value to corn producers, but with a greater likelihood of
long-term adoption and expediency (see Mills James Biobased Nylon).
Innovative corn processing worldwide
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Dupont uses corn as a feedstock for 1,3 propanediol (PDO) to substitute PET-bottles.
The company has successfully developed the technology to manufacture PDO using a
fermentation process based on corn sugar. PDO is a key ingredient in Sorona®
polymer.
Nature Works (owned by Cargill and PTT Global Chemical) launched in 2001 the largest
poly-lactic acid (PLA) facility in the world where corn-derived sugars are processed.
The company produces PLA from dextrose derived through hydrolysis from corn
starch, with the further fermentation into lactic acid and polymerization into final
product.
OILSEEDS
Main oilseeds crops cultivated in Ukraine are sunflower, rapeseed, and soybean.
Bio-cascading of sunflower is at the development stage at the moment. Only sunflower
seeds (and by-products of their pressing) are used, the rest of the plant is basically
wasted. Bio-cascading of sunflower in Ukraine provides the following end-products
for food/feed and energy sectors.
Sunflower
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Figure 4.4. Sunflower bio-cascading in Ukraine
Rapeseed bio-cascading is at the very early stage in Ukraine. Till now it has been much
more profitable to export rapeseed rather than to process it in Ukraine.
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Figure 4.5. Rapeseed bio-cascading in Ukraine
Soybean have also numerous bio-cascading options: oil, cake, meal, biodiesel, protein
isolate, concentrate, flour texturate. Although these processing options are not very
well developed in Ukraine, there are good perspectives for further advancement in
future.
Deep processing of soybean is done by Kreativ Group (Kirovograd region). First soy
processing plant “Protein Production” was launched by Kreativ Group in 2009. The
plant produces soy meal, isolate, concentrate, texturate and soy flour. The second
production line with an annual processing capacity of 182 thousand tons was opened
in April 2013. Now, Kreativ Group has 24% share of the soybean processing market
based on its crushing capacities. 80% of the soy meal/cake is supplied to the local
market as a feed for poultry while the rest is exported.
Use of oilseeds in chemical industry
Oils and fats and their derivatives are already being used for a long time in the
chemical industry. Compared to other major plant constituents such as carbohydrates,
proteins, and lignin, fatty acid derivatives are the easiest to handle in the current
hydrocarbon chemical infrastructure (in the current oleochemical industry), due to
their often liquid nature and low oxygen content.
Sunflower and soybean oils contain high levels of polyunsaturated fatty acids and are
major raw materials for oleochemical products such as coatings, ink resins, lacquers,
solvents, lubricants, plant protection etc.
Rapeseed oil is rich in oleic acid, and is therefore a favored source for biolubricants, for
which low viscosity combined with high oxidative and thermal stability are important
properties.
Sunflower husk as a by-product in sunseeds crushing plants possesses favorable
properties to undergo gasification, the process that yields a producer of gas with a
good quality to be used in combustion boilers or in power generation turbines.
Gasification appears to be a better option than combustion in terms of energy
efficiency.
The added-value chemical chain for oils and fats (triglyceride) is presented below.
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Fatty alcohols
Fatty acid methyl
esters = Biodiesel I

Fatty acid esters
Dicarboxylic acids

Glycerol
Dimer fatty acids
Triglyceride

Fatty acids

Fatty acid chlorides
Fatty acid amides
Multiple unsat. fatty
acids

Biodiesel II

Azelaic acid
Sebacic acid
…

Figure 4.6. Value-added chemical chain for oils and fats
Glycerol as a by-product during production of biodiesel can be further converted into
other chemical substances.
Mono- & Diglycerols

Polyetherols

PU foams

1,2-prolylenglycol
Epichlorohydrine
Glycerol

1,3-prolylenglycol
Succinic acid
Glycerol alkyl ethers
Glycerol carbonate
Polyetherols

PU foams

Figure 4.8. Glycerol value-added chain
A lot of the chemicals derived from vegetable oils end up in personal care products,
cosmetics, surfactants or lubricants.
Innovative vegetable oil use worldwide
Solvay (France) uses rapeseed-oil derived glycerin as a feedstock for epichlorhydrin
production. Epichlorhydrin is a raw material for epoxy resins, paper reinforcement.
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SUGARBEET
Sugarbeet and wheat are the main feedstock for bioethanol production in Ukraine.
In 2012 processing plants received 17,4 million tons of sugar beets from all types of
agricultural farms (0,3 million tons less y-o-y). Total harvest of sugar beets (18,3 million
tons) dropped by 2,4% because of decreased cropping area. However, the yield from 1
ha grew from 363,3 to 40 tons per hectare. Out of total harvest of sugar beets, 16,7
million tons are grown by large agricultural holdings.
The best raw material for bioethanol production in Ukraine is molasses which is a byproduct of sugar refining, believe Ukrainian experts. Molasses normally accounts for
up to 4% of processed sugar beet volume or about 25% of sugar output. About 300
liters of bioethanol can be received from a ton of molasses. Average expenses for
production of 1 t of sugar are 6500-7000 UAH.
Ethanol production at existing distilleries or sugar refineries does not entail significant
technological modernization. The biggest bottleneck can be a shortage of molasses
(Ukraine is a net exporter of molasses; approximately 200 kt of molasses is exported
annually at an average prices of 120 USD per ton while local prices range from 103-107
USD per ton. However, Ukrainian producers can achieve higher value by selling
molasses to Ukrspyrt plants for bioethanol production.
Bioethanol production costs from molasses are estimated at 5 UAH (0,61 USD) per liter
(more profitable compared to corn which is too expensive or sweet sorghum which is
very soil exhaustive)4. Key cost components are the prices of molasses and natural gas.
Bioethanol, together with soybean and rapeseed oil, belong to the advanced products
which will receive special support from the government according to the recently
approved the Strategy of Agro Sector Development till 2020 (d/d 17 October 2013).
Ethanol may not only be a fuel but also a raw material for other downstream
chemicals. Ethanol value chain in the biorefinery is described below.
Ethanol
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Figure 4.7. Ethanol value-added chain
Ethylen can be readily produced in biorefinery through the dehydration of ethanol.
The production of 1 ton of ethylene requires 1,7 tons of ethanol. Given the large world
scale of ethylene plants (>300 thousand tons), a single ethylene plant will be a
considerable consumer of ethanol.
The main derivative of ethylene is polyethylene. In 2010 the Brazilian chemical
producer Braskem commissioned a 200 thousand tons capacity plant to produce
polyethylene from sugarcane-derived ethanol. Dow has also announced to launch a
plant for 350 thousand tons ethylene from ethanol in Brazil.
ANIMAL WASTE
Animal waste (pigs and cattle manure, chicken dung) is currently used for production
of biogas and biofertilizers in Ukraine. None of these products are exported though.
Total technically feasible biogas production potential from cattle and pigs manure and
poultry litter in 2011 was 1,81 billion nm3 СН4, that respectively presents 75,2% of
theoretical potential. The biggest potential is provided by cattle manure – about 65%.
The biggest opportunities for biogas plant construction based on manure from
livestock farms with an installed power capacity > 200 kW belongs to Kyiv,
Dnipropetrovsk and Cherkasy regions, where the biogas production potential amounts
to 43,3% of the total economically reasonable biogas production potential 5.
Bottlenecks for biogas export were investigated in the feasibility study “Biogas
Production in Ukraine and Export to the Netherlands” in 2012 by ProMarketing and
Biomass SEC.
As a result of the study, it was concluded that prior to successful biogas (biomethane)
export certain issues should be settled. Among them the most important are:
access for biomethane producers to the national gas transmission system is not
allowed and not regulated by law today (although there is a legislative procedure
on the access by the third parties to the gas grid recently developed and put in
force (April-May 2012);
technical standards for biomethane quality and certification scheme for
biomethane trade are absent today.
The key to overcoming existing barriers and developing a biogas export supply chain is
harmonization of Ukrainian law with European legislation and the right government
policies in place.
The main challenges for the export of biofertilizers are sterilization and certification
issues.
5

Biomass SEC estimations.

43

Business opportunities in the biobased economy in Ukraine

November 2013

Biomass pretreatment
Pretreatment of biomass is necessary to improve logistic efficiency. It includes sizing,
drying and densification. The purpose of sizing is to meet subsequent step feedstock
specifications and to improve handling. It has been noted that the moisture content of
fresh biomass is about 50% and that drying is necessary to meet feedstock criteria at
conversion plants: the gasification process, for instance requires feedstock with a
moisture content of less than 8%. Biomass also needs to be densified to increase its
energy density and to reduce logistical costs. Key technologies used for densification
include baling, pelletizing and torrefaction. Drying and sizing steps always precede
densification, because of strict feedstock specifications.
Conversion
There are two main routes used to process biomass feedstock into value-added
chemical products: thermo-chemical and bio-chemical.
The thermo-chemical pathway (so-called Biomass-to-Liquids (BtL) technology)
employs gasification to produce a synthesis gas from which a wide range of long
carbon chain biofuels, such as synthetic diesel or aviation fuel, can be derived.
Thermochemical conversion technologies include combustion, pyrolysis, gasification,
catalysis, etc.
In the bio-chemical route, enzymes and other micro-organisms are used to convert
starch, cellulose and hemicellulose components of the feedstock into sugars prior to
their fermentation to produce ethanol. Biochemical conversion technologies include
aerobic methods, anaerobic digestion, microbial growth processes, enzymatic methods,
composting.
Lignocellulosic biomass conversion
The production process of lignocellulosic biomass to ethanol consists of three stages:
biomass pre-treatment, hydrolysis, and fermentation. Chemical and physical pretreatment breaks down cell structures and separates the lignin from cellulose and
hemi-cellulose and thereby facilitates the hydrolysis (saccharification). Acid or
enzymatic hydrolysis converts the cellulose and hemicellulose into fermentable
monomeric and oligo-meric sugars, with enzymatic hydrolysis using cellulases and
hemicellulases being the preferred route. The lignin residue can be used for electricity
generation. The sugars are fermented to ethanol, which is then purified and
dehydrated.

4.3.

Biotechnologies in Ukraine
Biotechnologies in Ukraine refer mainly to pharmaceutical, veterinarian and GMO
spheres.
44

Business opportunities in the biobased economy in Ukraine

November 2013

Biotechnologies that are under development in Ukraine are mainly focused at energy
and pharmaceutical market (“red biotechnology”). Currently not so much is available
in “white biotechnologies” that are used for converting biomass for further industrial
application.

4.4.

Key players in biotechnologies R&D in Ukraine
1. National University “KPI”, Faculty of Biotechnoogies and Biomachinery (industrial
biotechnology, eco-biotechnology and bioenergy, bio-engineering, bio-informatics)
http://biotech.kpi.ua
Invented technologies:
- Biotechnology for processing waste of different origin into energy and energy sources
- Biotechnology for waste water treatment (different types) together with production of
electric power
Ongoing project: “Photo-bio-electro-chemical conversion of waste and bio-based raw
material to produce electricity and energy sources”
2. Institute of Food Biotechnology and Genomics of National Academy of Science, Department
of Biotechnologies for Renewable Feedstock and Alternative Fuel (research on
bioethanol from distilleries, switching to cellulose based feedstock for ethanol
production) http://ifbg.org.ua
3. Lviv Polytechnic National University, Departments of Technology of Biologically
Active Substances, Pharmacy and Biotechnology
http://old.lp.edu.ua/index.php?id=2027
4. Institute of Microbiology and Virusology of National Academy of Science of Ukraine
http://www.imv.kiev.ua
5. Institute of Cell Biology and Genetic Engineering of National Academy of Science of Ukraine
http://www.icbge.org.ua
6. National University of Life and Environmental Science of Ukraine http://nubip.edu.ua
7. Institute of Biocolloid Chemistry of National Academy of Science of Ukraine
http://www1.nas.gov.ua/en/Structure/dc/ibcc/Pages/default.aspx
8. Ukrainian Institute of Expert Evaluation of Plant Sorts of State Service for Rights Protection
for Plants Sorts
9. Ukrainian Association of Cell Biologists and Biotechnologists
10. National University of Bioresources and Nature Usage of Ukraine
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A policy framework setting targets for the share of biochemicals and bio-products has
not been introduced in Ukraine in a similar way as for bioenergy (19% of energy from
RES by 2030 as set out in the Government’s 2006 Strategy). The is no national
commitment to the principles of biobased economy and to R&D in biomass sector. There
is also a lack of long-term consistent energy policy.
Establishing and communicating a vision and a strategy including clear targets for a
biobased economy is likely to lead to the development of more renewables-friendly
investment policies. It would also ensure that policy elements are adapted over time as
market dynamics evolve and require investment policy changes. Additionally, investors
in projects producing biochemical can more easily be attracted if clear objectives for
biobased products are communicated.
5.2.

Logistical
The density of biomass throughput is not that high as for example in the Netherlands.
There is a lot of biomass available on a large area. Ukraine lacks the necessary
infrastructure to transport biomass feedstock to the processing facilities and then –
finished products from biorefineries to the end-use markets.
Transportation systems (road and rail) need to be improved to facilitate the costeffective transport of biomass feedstocks from the collecting site to the point of
conversion. Specific consideration should be given to locating processing and conversion
facilities as close to biomass raw materials as possible, thereby improving rural
economies and reducing the environmental impacts of transportation.

5.3.

Certification and sustainability
There are no certification system or state standards for biobased chemicals in Ukraine.
The Law of Ukraine “On Alternative Types of Fuel” declares that biofuels as marketable
products are subject to obligatory certification according to the current legislation.
UkrSEPRO is the certification system in Ukraine but its operation regarding biofuels is
not clear.
Within the last two years several technical committees of State Committee of Ukraine on
Technical Regulation and Consumption Policy, the Ministry of Agrarian Policy and
Food of Ukraine and a number of institutions actively engaged in the development of
the national standards, especially for solid biofuels.
There are state standards for quality of pellets, biodiesel and bioethanol.
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Biofuels in Ukraine are produced according to European standards (that applies mostly
to pellets, which are exported to the EU; the product can be certified by companies like
SGS Ukraine), according to technical specifications of producers or in some cases
without compliance with any standards.
Noteworthy is the fact that Ukraine’s certification system applies rather to quality than
sustainability and at present is not in line with the European Renewable Energy
Directive (ERED) requirements. The certification process in sense of ERED criteria is
only at its initial stage in Ukraine.

5.4.

Perception of biomass
Many in the public are not aware of the benefits and ease of using biomass technologies
and biobased products. Education and promotional campaigns are needed to
communicate the performance and reliability associated with environmentally-sound
biomass technologies, and to distinguish them from those that are environmentally
harmful. Science-based education and outreach programs and materials should be
developed that are directed toward classroom teaching and consumer education.

5.5.

Economical
There is no established wholesale market for biomass in Ukraine that would allow for
long-term stable supply without large price fluctuations.
Pre-commercialization costs are very high, making it difficult for small start-up
companies to develop and produce new biobased products on a large scale. Moreover,
the financial risk associated with developing and verifying biomass technologies
precludes many companies from investing in R&D. Similarly, the lack of market
experience with many advanced biomass technologies makes financing difficult to
obtain.

5.6

R&D
There are no national funding programs that are specifically targeted towards support of
bioenergy research, i.e. the goal is R&D related to production of bioenergy products.
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6.

SWOT ANALYSIS
Strengths
• Strong players (large land operators) in
agriculture
• Existing but not used facilities in sugar
and ethanol industry
• Abundance of agricultural waste which
can be converted into feedstock
• Existing sea port and rail infrastructure
• Blending mandate for bioethanol as of
2013
• Existing institutional infrastructure for
R&D in biobased economy

Opportunities
• Growing international market demand
for biobased chemicals
• Access
to
financing
(including
international funds and programs)
• Challenging global policy goals,
international focus on sustainable use of
biomass
• Strong international R&D
• Developed portfolio of biorefinery
concepts,
platforms,
technological
processes
• Interest to biobased products from
multinational corporations (e.g. Coca
Cola)

Weaknesses
• Large cultivated areas makes collection
and pretreatment expensive
• Inferior or lacking infrastructure for
logistics and storage of biomass
• No national bio-economy targets (no
clear objectives for biobased economy
have been set)
• Variability of quality and density of
biomass
• Fragmented
structure
of
most
promising biomass value chains
• No presence of technologies for
conversion of biomass feedstock into
high value chemicals
• Low internal market demand for
biodiesel (no biodiesel blending
policy)
• Agricultural business related risks
• Strong lobby in gas, oil and coal
industries
Threats
• Food/feed/fuel public debate
• Changes in global governmental
policies towards sustainability and
green
growth
(mandates
and
governmental support can cease)
• Cut-offs for biodiesel share in
20/20/20 targets in EU
• Existing pathways of converting
biomass into valuable chemical
products have not reached their
technical maturity yet
• Bio-based products and bioenergy are
assessed to a higher standard than
traditional products (no level playing
field)
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7.

OPPORTUNITIES FOR DUTCH COMPANIES
Main opportunities for Dutch companies are supply of technology, equipment and
know how in the categories that correspond to the main needs of biomass sector in
Ukraine:
⇒
⇒
⇒
⇒

feedstock production,
processing and conversion,
product use and distribution, and
public policy.

To promote and develop a bio-based economy in Ukraine, not only proper policy
framework conditions should be created, but also certain technological and R&D needs
have to be met. Dutch companies can contribute significantly to satisfying these needs
and thus capitalize on opportunities that arise in biomass sector in Ukraine.
Feedstock production
⇒ Improve the technical understanding of plant biochemistry and enzymes and
develop the ability to engineer enzymes within desired crops.
⇒ Develop the chemical and chemical/biological pathways necessary to improve
the energy density and chemical characteristics of delivered feedstocks. Current
available technologies for creating a treatable/fermentable product from
available, environmentally appropriate biomass resources do not meet the
economic needs of the industry.
⇒ Optimize agronomic practices for sustainable biomass feedstock production.
Research efforts should lead to agricultural and forestry production methods that
contribute to maximizing yields of biobased feedstocks that have desired
characteristics.
⇒ Optimize logistics for collecting, storing and combining multiple feedstocks that
can be applied for diverse applications in an environmentally sound manner.
Mechanical technologies that will increase both energy and physical density and
reduce moisture content of plant and animal residue-based biomass feedstocks.
⇒ Development of understanding of plant biochemistry and enzymes.
⇒ Scientific methods to produce and prepare plants and residues so that they meet
specifications for end-use applications are needed.
⇒ Agronomic practices must be improved to increase efficiency and reduce the cost
of biomass feedstock production and delivery, and to ensure crop sustainability.
Processing and Conversion
⇒ Develop cost-effective, economically viable and environmentally sound
thermochemical and bioconversion conversion processes/technologies to convert
biomass feedstocks into useful electric power, heat and potential fuels and
products.
49

Business opportunities in the biobased economy in Ukraine
November 2013

⇒ Advance the development of biorefineries that 1) efficiently separate biomass
raw materials into individual components, and 2) convert these components into
marketable products, including biofuels, bio-power, and conventional new bioproducts.

Product Use and Distribution
⇒ Advance the understanding of biomass applications to expand existing markets,
create new markets, and improve product distribution for environmentally
sound bioenergy and biobased products.
⇒ Identify and develop distribution systems, and locate processing and conversion
facilities in proximity to biomass resources, to maximize rural development and
minimize negative environmental impacts.
⇒ Develop a biobased logo to be associated with all environmentally sound
biobased products, fuels, and power.
Public policy
⇒ Promote the commercialization of successfully demonstrated environmentallysound biobased technologies.
⇒ Outline the institutional and policy changes needed to remove the barriers to
economically sound development of sustainable biomass systems.
⇒ Ensure that the biomass technologies developed are environmentally sound and
move the country in the direction of sustainable biomass systems.
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8.

RECOMMENDATIONS
It is clear that a bio-based economy still has a long way to go before it is established in
the minds and activities of major stakeholders in Ukraine, let alone develops into a
viable segment of the economy. However, Ukraine’s abundant natural resources that
could provide feedstocks for bio-based processes and products, its industrial base with
its current high dependence on fossil fuels and Ukraine’s proximity to potential markets
for renewable intermediary or finished products, offer a promising potential for the
production and use of these products in Ukraine. Technology and know-how from
Holland can be instrumental in this development. Below a list of specific
recommendations:
1.

Interest building workshops

First of all, there is a need to increase national interest in the biobased economy in
Ukraine and identify the interest of all relevant stakeholders. A series of workshops with
representatives from government, NGO’s, IFI’s and business could be held to facilitate
discussion on biomass feedstock production, infrastructure and processing as well as
non-market-related barriers. Technology and know-how providers from The
Netherlands could be invited to inform Ukrainian stakeholders. The result should be
commitment of these stakeholders to develop and implement national bio-renewable
strategies.
2. Development of national bio-renewable strategies
The next step will be to map strategies with clear goals (R&D, policy, technical) based on
national strength and assets. To assist in biomass-related strategic planning a roadmap
can be used as a tool. The roadmap will set forth the public policies that have to be
adopted as means of realizing the full economic and environmental promise of biomass
resources and technologies. The roadmap can also provide strategic guidance to other
national initiatives that seek to increase energy security and reduce dependence on oil
and gas.
3.

Development of policies

Thirdly, a mix of policies and incentives supportive to the national bio-renewable
strategies on biobased fuels, electricity and chemicals should be pursued in combination
with education of both decision-makers and the public on their benefits. Policies to
reduce non-market barriers to the development of bio-renewables need to be included.
The policies need to achieve increased integration and/or coordination between the
Ministry of Agricultural Policy and Food, the Ministry of Ecology and Natural
Resources, the Ministry of Industrial Policy, the Ministry of Economic Development and
Trade, the Ministry of Energy and Coal Industry, and other governmental authorities.
4.

Identification business opportunities
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And last but not least, end-use markets have to be developed through targeted research
which will help to identify products suitable for mass market and activities aimed at
matching technology providers from the Netherlands with potential partners in
Ukraine.
For example, to model the functioning of biorefineries and to investigate the effects of
different geographical, social, economic and political contexts, case studies should be
carried out.
In such a case study, the life cycle cost, resource use, and environmental impact
assessments must be performed for specific energy resources, chemicals and other
commodities produced from biomass. The results should be compared to similar life
cycle analyses on conventional processes for producing energy and chemicals to
evaluate the relative costs and benefits of each. Life cycle stages should begin with
resource production and continue through transportation, processing, conversion, enduse, and disposal/recycling. This will provide a balanced and meaningful comparison
between biobased processes and competing processes in terms of both internal and
external costs and benefits.
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Annex 2. Biobased chemicals in the world
Cn
1

2

Chemical
Methanol
Formic acid
Methane
Syngas
Ethylene
Ethyl acetate
Ethanol
Glycolic acid

3

Ethylene glycol
Acetic acid
Lactic acid
Acrylic acid
Glycerol
3Hydroxypropionic
acid
Propylene

4

5

Company
BioMCN, Chemrec
Maine BioProducts
Many
BioMCN, Chemrec
Braskem, DOW/Mitsui, Songyuan
Ji’an Biochemical
Zeachem
Many
Metabolic explorer (Metex)

Potential
Growth
Pipeline
Growth
Growth
Growth

India Glycols Ltd, Greencol Taiwan
Wacker
Purac, Nature Works, Galactic, Henan
Jindan, BBCA
Cargill, Perstorp, OPXBio, DOW,
Arkema
Many
Cargill

Growth
Growth
Growth

Braskem/Toyota Tsusho, Mitsubishi
Chemical, Mitsui Chemicals
Epichlorohydrin
Solvay, DOW
1,3-Propanediol
Dupont/Tate & Lyle
n-Propanol
Braskem
Ethyl lactate
Vertec Biosolvents
Isopropanol
Genomatica, Mitsui Chemicals
Propylene Glycol
ADM
n-Butanol
Cathay Industrial Biotech, Butamax,
Butalco, Cobalt/Rhodia
1,4-Butanediol
Genomatica/M&G,
Genomatica/Mistubishi,
Genomatica/Tate&Lyle
Iso-Butanol
Butamax, Gevo
Iso-Butene
Gevo, Lanxess
Methyl
Lucite/Mitsubishi Rayon,
methacrylate
Evonik/Arkema
Succinic acid
Bioamber, Myriant, BASF/Purac,
Reverdia (DSM/Roquette), PTT
Chem/Mitsubishi CC
Furfural
Many
Itaconic acid
a.o. Kingdao Kehai Biochemistry Co,
Itaconix
Xylitol
a.o. Danisco/Lenzing, Xylitol Canada
Isoprene/Farnesene Goodyear/Genecor, Glycos Bio,
Amyris

Pipeline
Growth
Pipeline

Pipeline
Growth
Pipeline

Pipeline
Growth
Growth
Pipeline
Growth
Pipeline
Growth
Growth
Pipeline

Growth
Pipeline
Growth

Growth
Pipeline
Growth
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Glutamic acid
Levulinic acid
6

Sorbitol
Adipic acid
Lysine

FDCA
Isosorbide
Glucaric acid
Citric acid

n

Caprolactam
PHA
Para-Xylene
Dicarboxylic acids
Fatty acid
derivatives

a.o. Global Biotech, Meihua, Fufeng,
Juhua
Maine Bioproducts, Avantium,
Segetis, Circa Group
a.o. Roquette, ADM
Verdezyne, Rennovia, BioAmber,
Genomatica
a.o. Global Biotech,
Evonik/RusBiotech, BBCA, Draths,
Ajinomoto
Avantium
Roquette
Rivertop Renewables
a.o. Cargill, DSM, BBCA, Ensign,
TTCA, RZBC
DSM
Metabolix Explorer (Metex), Meridian
Plastics, Tianjin Green Bioscience Co.
Gevo, Draths, UOP, Annellotech,
Virent
Cathay Biotech, Evonik
Croda, Elevance

Growth
Pipeline
Growth
Pipeline
Growth

Pipeline
Growth
Pipeline
Growth
Pipeline
Growth
Pipeline
Growth
Growth

Source: Biobased Chemicals report LR February 2012.
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Annex 3. Branch organizations of feedstock producers for biobased economy
Name / Logo
Ukrainian Grain
Association

Address
http://uga-port.org.ua/
1 floor, office 12,
4a Grushevskogo street
Kyiv, 01001, Ukraine

Director

Description

Volodymyr
Klymenko –
President

Among UGA
members, there
are more than
46 companies
that operate on
Ukraine’s
markets of grain
and agricultural
products,
including large
Ukrainian
trading
companies,
subsidiaries and
representative
offices of
international
trading houses,
transporting
and shipping
agencies.

Stepan
Kapshuk –
General
Director

Founded in
1998,
Association
unites
sunflower
crashing plants,
fat-and-oil
plants,
representatives
of foreign
companies as
well as R&D
and media in
this food sector.

Sergiy
Rybalko –
President

Created in 2010
with the
support of IFC,
association
unites the
leading
agricultural
enterprises and
farms active in

+38 (044) 279-39-68,
+38 (044) 279-39-69
inbox@uga.kiev.ua

Association
Ukroliyaprom

www.ukroilprom.org.ua
14 Starokyivska street
03055 Kyiv, Ukraine
+38 (044 226-31-38
+38 (044) 279-63-56
+38 (044) 279-82-45
+38 (044) 279-68-89
admin@ukroilprom.kiev.ua

Ukrainian Association
of Potato Producers

http://potatoclub.com.ua/
30a Suboty street
Kherson, 73002, Ukraine
+38 (067) 552-20-99
potatoclub100@gmail.com
rybalko_sv@adelaidaua.com

Bogdan
Zvolinskyy
– Executive
Director
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potato
cultivating.
National Association of
Sugar Producers of
Ukraine “Ukrtsukor”

http://sugarua.com/
1 B. Grinchenko str., off. 526
Kyiv, 01001, Ukraine

Mykola
Yarchuk –
General
Director

+38 (044) 279-72-12
+38 (044) 279-66-83
+38 (044) 279-74-56
mail@ukrsugar.com

Ukrainian Association
of Producers and
Processors of Soybean

www.c2n.info/380445439511 Viktor
3 Prospekt Vyzvolyteliv,
Tymchenko
office 44
- Director
02135, Kyiv, Ukraine
+38 (044) 543-95-11
+38 (044) 543-97-33

Association
unites sugar
plants and other
enterprises of
sugar industry
of Ukraine. It is
a part of
Department of
Food of
Ministry of
Food and
Industrial Policy
of Ukraine. The
main goal is to
facilitate
sugarbeet –
sugar industry
development.
Among other
activities,
Association
implements the
State Program
“Soy of Ukraine
2008-2015”.

soya@faust.com.ua
Association of Milk
Producers

http://avm-ua.org/
6 Proletarska str., office 2
Uman, Cherkassy region
20300, Ukraine
+38 (067) 232-78-53
+38 (04744) 4-67-54

Andriy
Dykun –
President

Founded in
2009, today
Association
unites more
than 70 dairy
farms all over
Ukraine.

office@avm-ua.org
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