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Summary

The main objective of CELEBIio is to contribute to
strengthening  Bioeconomy -related activities in
Bulgaria, Czech Republic, Croatia, Hungary, Slovak
Republic, Slov enia, and the neighboring countries. To
this end one of the key activities is to develop six
comprehensive reports for the target countries and

the wider neighboring region on the availability of
sustainable biomass, logistics, costs, and biomass
business opportunities assessed through an analysis of
the Strengths, Weaknesses, Opportunities and Thr  eats
(SWOT).

Technical reports produced in WP2 and WP3 have ‘
been edited to be used as dissemination materials to
the benefit of Bioeconomy stakeholders and potent ial

investors, highlighting the strengths of the Target

Countries.

Six specific dossiers hav e been prepared for each Target Country, each of them including: (Part A) an updated
assessment of sustainable biomass potentials, including techno -economic infor mation regarding infrastructures
logistics and relevant costs, as well as an overview of the | egislative provisions; (Part B) an exhaustive map listing of
relevant stakeholders; (Part C) presentation of a set of value chains and time -based guidelines for t he development
of a national Action Plan proposing concrete measures to foster investments in the Bioeconomy basing on different

development scenarios. 1!

The development of a bio -based industry in Bulgaria is in its initial stage. Bulgaria belongs to the g roup of oOmodest
innovator sé ionscordbeardl ,;meamingdhiatis well below that of the EU average. A bioeconomy is assumed

to be a relatively new paradigm to the major share of Bulgarian businesses. With regard to the current policy

framework, a bioeconomy is not the central topic of any specific Bulgarian strategy. There are, however, several

national and EU frameworks that touch on the topic of a bioeconomy.

The agricultural sector is growing again and the food processing sector is also in a go od position to grow again towards
pre -market economy levels providing good opportunities for further exploitation of residual biomass sources in the near
future.

1 The information structure and analysis presented in this report was developed by building on the method designed and

applied by Van Dam et al. (2014) and was further refi  ned through the execution of interviews with bio -based business
developers and other experts. In these interviews further information was obtained on key factors that guide the choice of

setting up bio -based activi ties in countries. Most of the experts str  essed that all the identified factors are important and that a
system approach is key in developing bio -based initiatives. If one link in the chain is missing, the bio  -based initiative will not
succeed. The identif ied factors are mapped in this report and will be the basis for performing a SWOT analysis for development

of bio -based production chains.
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Bulgaria is one of the top countries covered by forests - around 38 % of its territory. They are mainly beech, fir -beech

and beech -oak forests, all of which have arela tively high production capacity.

Competitive Bulgarian bio  -based products for the market are: herbal phyto -pharmaceutical products; rose, lavender
and other oil products: plant co  smetics, pharmaceuticals; timber houses, furniture, bio oils; pellets produ ction, and
textiles. The companies are still lagging in bio  -based R&D; the connection between them and the research institutes

and universities is not well established. They are par t of different industries and sectors (agriculture, wood processing,

pharma , energy, pulp and paper, plastics, textile, etc.), focused on traditional manufacturing and processing. There is

a need to increase the focus on bioeconomy opportunities for creati ng new value chains.
Bulgaria has a wide range of universities and research institutes of applied sciences. Building upon their know -how,
these institutions can make a significant contribution to the bio -based industry and related value chains through

interdisciplinary cooperation and associated initiatives.

For example, the bi oeconomy is a leading topic and a research focus in the Plovdiv region. It combines agricultural
sciences, natural sciences and economic and social sciences in an interdisciplinary way. The aim of bioeconomy
proponents is to secure global nutrition, to

make agricultural production sustainable, to produce healthy and safe food, to use sustainable raw materials

industrially, and to expand the productive use of available biomass.

Although the bio -sector is fairly new to Bulgaria, biotechnology is one of th e most important and most widespread key
technologies in public research organisations as well as in the business sector. Further examples of successfully
translated R&D into manufac  tured goods and products in biochemical and bioplastic production and ind evelopment
of environmentally friendly new materials and substances can be found in the relatively large pharmaceutical

companies.

An analysis of strengths and opportunities of the bioeconomy of Bulgaria shows that the country has good
preconditions for ¢ onverting to a bio -based economy in terms of their natural geographic conditions and resources,

their traditional industry, an R&D infrastructure and quality human resources. This ca pacity also provides new
opportunities to complement traditional products with new projects, products and services to maintain and improve

the competitiveness of the country. In addition to the potential within the industrial sector that has long been base d
on agriculture and forestry, the development of a bioeconomy also offers inherent opportunities for the increased use

of biomass raw materials within other commercial sectors.

This applies, for example, to phyto -pharmaceuticals and packaging, plastics a nd biopolymers. The construction of
environmentally friendly new materials and substances can be found in relatively large pharmaceutical companies in
Bulgaria. Several SMEs are also emerging in the biopharmaceutical sector through the technology transfer process
from universities and R&D institutes. Investments in RDI are being ~ made in order to address and support the next phases

of technological readiness. This is particularly the case in the field of biotechnology.

Recently, new R&D infrastructures ha ve been established in the field of bio  -based products. The mostrelevant  research

infrastructure equipment related to bio -based industrial development may be found at High Tech Park in Sofia, the

Institute of Organic Chemistry, the Faculty of Chemistry an d Chemical technology at the University of Sofia, and the
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Pulp and Paper | nstitute. Research is oriented towards the development of new technologies and products, which will

help to ensure the long -term development of Bulgaria and are contemporaneously int ernationally relevant.

Bulgaria has an excellent potential for fostering a bioeconomy, but there is a need for a bold, ambitious vision for
bioeconomy development as well as for investment incentives and the facilitation of collaboration in sectors and

between public and private entities. A lack of awareness and practical know ledge among regional/local authorities
and stakeholders, a low degree of cooperation and networking at all levels, insufficient involvement of local/regional
stakeholders in drawing  up bioeconomy strategies, or inadequate technology transfer and exploitati on of innovation
should be overcome in order to achieve sustainable and efficient conversion of renewable biological resources into

vital products and bioenergy. More specifically, d evelopment of a specific action plan will address the need in
investment i n research, innovation and human resource skills; reinforcement of policy interactions and stakeholder
engagement, as well as enhancement of market competitiveness by the development of bio -based industrial

activities.

Potential environmental impacts of

the Bulgarian Bioeconomy Action Potential socio -economic impacts of

the Bulgarian Bioeconomy Action Plan

Plan
.. . . 0 -

@ Reduce emissions in food industry by 25% 0 Create 5,000 new jobs in agriculture,
Reduce emissions in agricult ure by 30% forestry and food  processing industry
Contribute to the sustainable

/\/ management of natural resources and

foster efficient water use. % Leverage 100 mi I i on O pri v
within ten years

Support a circular and sustainable

bioeconomy in Europe.

o
o
[e]
o

Cluster creation . At least t wenty new
collaborations between raw material
providers and industrial actors

=

-~ Biodiversity

Ten new biobased value ¢ hains embedded
Q in agriculture, food, and forest industries.
@, Produce ten new patents and IP rights,
Support the creation of ten spin  -offs and
start-ups.

@ Local resources for products, energy and
fuels
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1. Sustainable Biomass Availability in

Bulgaria

Part A of this comprehensive report 2 gives This report aims to provide the necessary background information needed

to evaluate the possibilities for setting up bio  -based production chains in Bulgaria.
1.1. Short cha racterisation of country

Bulgaria is a medium sized country in the EU according to land surface with 7 million inhabitants resulting in a relatively

low population density (See Table 1.1.1).

Table 1 Main population, land surface, G~ DP and trade characteristics of Bulgaria benchmarked against EU average

Population 7.1 512.4 million (2018)
Area (total) 11 447 million ha (2018)
% population in urban areas 71,2 44.9 % of total population (2018)
% territory predominantly rural 22.1 43.8 % of total territory (2018)
% territory predominantly urban 1.2 10.7 % of total territory (2018)
Agricultural area 4.5 173.3 million ha (2016)
Forest area 4.6 164.8 million ha (2016)
Population density 64 115 n°/km2 (2018)
Agricultural area per capita 0.63 0.34 ha/capita(2016)
Forest area per capita 0.65 0.32 hal/ca pita(2016)
GDP/capita 7 789 30 956 at current prices in 2018
15934 30 956 GDP at purchasing power in 2018
GVA by Agriculture, forestry and fishing 4.2 1.6 % of total GVA (2018)

GDP = Gross Domestic Product; PPS = Purchasing Power Standard; GVA = Gro ss Value Added; UAA = Utilised
Agricultural Area

2 This part is organized in 9 chapters. In chapter 1 (section 1.3) a first description of the key characteristics of Bulgaria is given. In the chapters 2, 3, a nd 4 the biomass
production including their current uses and opportunities for what biomass can be additionally mobilised, are summarized for respectively the agricultural, forest, and
waste sectors. First the main traditional production and availability o f biomass for food, feed, forest biomass and wood products are discussed and how this is handled

in further processing industries and/or used for domestic markets and exports. Subsequently an overview is given of a dditional biomass potentials that are like ly to still
be unused or only partly used and that are a good basis for development of new bio -based activities. In Chapter 5 a description is given of the current bio -based
industries and markets, advanced bio  -based initiatives, and future biomass valoris ation options. In Chapter 6 the infrastructure, logistics, and energy sector are
described. Chapter 7 focusses on the innovation potential, particularly in the context of bio -based research and development options. The research and educational
infrastructu re are described and the potential for developing bio -based start -ups and Public -Private -partnerships will be discussed. Chapter 8 focusses on the policy
framework and describes extensively what regulations, legisl ation, taxes and tariffs exist of relevanc e for the development of bio  -based production chains. Attention
will also be paid to situations where regulation and support measures are actually missing and to which extend the rule of la w situation influences th e establishment of
new bio -based activitie s. In Chapter 9 potential financing options related to the development of bio -based production chains are discussed.
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Source: Eurostat most recent statistical data sources (Accessed August/September 2019)

(https://ec.europa.eu/eurostat/data/database ) and statist ical factsheets

(https://e c.europa.eu/agriculture/statistics/factsheets_en )

Bulgaria has relatively large resources of agricultural and woodland areas (see Table 1.1.1) as these | and resources
expressed per capita are twice the per capita availability for the EU average. Gross valu e added by agriculture,

forestry and fishing is more than twice that of the European average. 38% of the total area in Bulgaria is forest, and

about 47,1 % of the total area is agricultural. The majority of the population lives in urban areas, while only 28 % of the
population is spread out in rural areas. The population density however is pretty similar to the European average. The

GDP and purchasing power  in Bulgaria are far below the European average. The average income level in Bulgaria is

the lowest in E urope.

m Common wheat and spelt
m Barley
Grain maize and coroob-mix
Other cereals 26%
m Dry pulses & protein crops
m Root crops

m Rape & turnip rape seeds

m Sunflower seeds

H Other oil seeds
m Aromatic, medicinal and culinary plaragﬁ)
m Other industrial crops
m Plants harvested green from arable lal 10%
Fresh vegetables & flowers
Fallow land

Permanent grasslands, meadows & rough grazings

Permanent crops

Figure 1 Main land cover distribution over Bulgaria

Bulgaria has a relatively high urbanisation level as 71,2 % of the population lives in a predominantly urban area while
this is at 45% for the whole EU. Land cover distribution (see Figure 1.3.1) shows that the artificial and build up area make
up only 4% of the land surface while the most dominant land cover classes by far are woodland (40%), cropland (29%)

and grassland (18%) areas.

The North of Bulgaria is dominated by cropland. The forested areas are in the central parts and in the south of the
country and mostly coincide with where the mountainous parts of the count ry are located. The bigger cities of Bulgaria
are mostly found in the central and southeast of the country, which are surrounded mostly by agricultural lands. The

regions of the north where  most of the cropping lands are concentrated are separated from the se central regions by

significant mountain ranges.
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Figure 2 Bulgaria and its bordering countries

Bulgaria is located in the southeast part of the EU and borders on the east side with the black sea. It is bordered by

Romania in th e North, Serbia and North Macedonia in the east and Greece and Turkey in the South.

-heavy country. Due to its favourable crossroads, B ulgaria is one of the countries

pass these are corridors IV, VII, VIII, IX and X with a total length of roads
e corridor VII. One

In the case of traffic, Bulgaria is a transit
through which half of the European corridors
of more than two thousand kilometres, the entirely Bulgarian section on the Danube River is within th

of the busiest in its territory is Corridor X to Sofia a nd from there Corridor IV to Greece and Turkey and further to the

Middle East.
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Figure 3 Position in European corridors in Bulgaria
(Source: https://www.researchgate.net/figure/Position -of-Sarajevo -at -the -Pan-European -corridor -network -in-the -

Balkans-Corridor -V_figl 336374842)
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Blomass balances in Bulgania, Last data available
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Figure 4 Biomass flows in Bulgaria (top) and EU -28 (bottom)

JRC Sankey diagrams of biomass flows 3 (https://datam.jrc.ec.europa.eu/datam/public/pages/index.xhtml )

Fowt e o s 4300

3 Gurr2a Al busac, Patricia; Ronzon, T®v®cia; Ta mdado, Sm;Csillén Saul i us;
Garcia, Jordi; Cazzan iga, Noemi; Jonsson, Klas Henrik Ragnar; Banja, Manjola; Fiore, Gianluca; Camia, Andrea; M'barek,

Robert (2017): Biomass uses and flows. European Commission, Joint Research Centre (JRC) [Dataset] PID:

http://data.e  uropa.eu/89h/34178536 -7fd1l-4d5e -b0d4 -116be 8e4b124
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Explanation of Sankey diagram  (Figure 1.3.5):

The Sankey biomass diagram is split into biomass supply (shown on the left of the diagram) and biomass uses
(right portion of the diagram). Each of these areas shows different categories: agriculture, forestry and fishery

(supply), as well as fe ed and food, biomaterials, bioenergy, and direct exports for each sector (us es). All supply
and uses of biomass have been converted to Ktons dry mass before integrating in the diagram. It is important

to know that some of the components of the diagram will be missing for a certain country and/or year if the
corresponding data has  been reported as zero. This implies that the flow data should be interpreted with care

as not all diagrams cover all biomass supply and/or use categories present.

Further informat ion on the method and source data in . https://publications.europa.eu/en/publication -detail/ -

/publication/al9750d4  -5498-11e7-a5ca -0Olaa75ed71al/language  -en

From the Sankey diagram for Bulgaria (Fig ~ 1.3-5) the following main observations can be made (quantities below are

all expressed in million tons of dry matter). The main biomass supply produced in Bulgaria is from crops ( 13.0), grazed
biomass (2.46) and primary woody biomass from forests (3.34). Most of the produced crop harvested residues (3.45)
and grazed biomass (2.46) are used for food and feed production. It is striking that almost half of the cropped supply

is direct ly exported (4.86) as plant products without being processed into food or fe ed products first. The most sizable

export from Bulgaria consists of plant products. Imports consist mostly in of animal products (2.94).

The production of biomaterials (1.79) and bioenergy of which is all heat and power (2.96) is much smaller then food,
feed and plant products and practically all based on woody biomass supply. Biofuels are not included in the Sankey,
which is likely a data problem as it will be explained in Chapte r 2 that some biodiesel and bioethanol is produced

based on sunflower and ce  real feedstock.

In general, proportionally the biomass supplies in Bulgaria are similar to the European Sankey diagram. The biomass

uses differ slightly in proportions in the num ber of biomaterials produced from solid wood products and pulp. The

S a n k eajs@differ in that Bulgaria exports a lot of unprocessed plant products.



https://publications.europa.eu/en/publication-detail/-/publication/a19750d4-5498-11e7-a5ca-01aa75ed71a1/language-en
https://publications.europa.eu/en/publication-detail/-/publication/a19750d4-5498-11e7-a5ca-01aa75ed71a1/language-en
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2. Biomass supply: agriculture

2.1. Introduction

In this chapter the agricultural biomass production and main uses is described. A distinction will be made between the
main economic products produced and their main process chains and residual biomass potentials from primary
production and available as by  -products of food processing industries. The residual biomas s sources, certainly the ones
from primary sources are largely n ot used as already became clear from Section 1.3. In addition to presenting the main
biomass production attention will also be paid to the importance and the structure of the agricultural sect or and to

the main environmental challenges associated with agri culture in Bulgaria.

2.2. Characterisation of current agricultural sector

The agriculture sector in Bulgaria (including economic activities agriculture, forestry and fisheries) is the third most
important sector in the national economy. Its contribution to gr oss value added created is steadily declining - from
12.1% in 2001 to 4.4% in 2016 (the EU average is ar. 2%).

Bulgaria has a relatively high agricultural land area ratio (Table 1.1.1), and t he agricultural land area per capita and
the % of agricultural e mployment are both close to double the European average (Table 2.2.1). The crop output is
high (73%) compared to the livestock output (27%), while the European average is 56% and 44% respecti vely. Livestock

density is about 1/5 of the European average.

Bu gari ands population is concentrated in urban areas; the perce!
about the EU average of 18.9 %. Despite this fact, Bulgarian agriculture is still behind the EU average in terms of structural
changes.

The soil erosion (2.03 tonnes/halyr) is comparable to the European average, and the farm holdings are very small (7
ha UAA, compared to 16.9 ha). The nutrient balance for nitrogen is twice low er than the European average while the

phosphorous is 6kg of nut rient per ha (compared to 1 in Europe).

The average size of the utilised arable are (UAA) of a farm is 22 ha (EU average 16.9 ha), the number of livestock
animals is 9.1 (EU average 22.9). Bu lgarian farms are on average still very small, dispersed and not specialized dthatis

why the structural change in Bulgarian agriculture has a long way to go to catch up with the goals and frankly current

state of the EU agriculture. There is also relativ  ely more low input farms (52%) compared to Europe (39%).
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The key characteristics of the Bulgarian agricultural sector are shown in table 2.2.1.

Table 2 Key characteristics for the agricultural sector in Bulgaria

Agriculture in % of total 6.8% 3.9% % of total employment 2017

employment

Agricultural area per capita 0.63 0.34 ha/capita

Cereal yield 4.6 5.2 t/ha

Crop output in total output 73% 56% % of total agricultural output
value (2018)

Livestock output in total output 27% 44% % of total agricultural output
value (2018)

Agricultural income (2010=100) 202 121 Index 2010=100 (2018)

Livestock density 0.205 1.02 LSU/ha UAA

High input farms 6% 29% %/ total farms 2016

Low input farms 52% 39% %/ total farms 2016

Gross nutrient balance 28 51 kg of nutrient per ha (average

nitrogen 2011- 2015)

Gross nutrient balance -6 1 kg of nutrient per ha (average

phosphorus 2011- 2015)

Irrigated utilised agricultural 2.1% n.a. % of UAA 2016

area

HNV farml and % of agricultural land

Soil erosion 2.03 2.4 tonnes/halyr 2012

Average farm size 22.0 16.6 ha UAA/holding (2016)

% of agr. holdings < 5 ha 82.6% 62.6% %/total no. of holdings

HNV= High Nature Value

Source: S2BIOM, Benchmarking factsheets ( https://s2biom.wenr.wur.nl/web/guest/data -downloads ) updated with
https://ec.europa.eu/agriculture/statistics/factsh eets_en) and additional Eurostat data
(https://ec.eu ropa.eu/eurostat/web/agriculture/data/database )

The agricultural income index is also almost ~ doubling the European average.  Only 2.1% of the utilized agricultural lands

are irrigated and the levels of nutrients are quite low compared to the average in Euro pe. The majority of the
agricultural holdings in Bulgaria are smaller than 10 ha in size (1 859 316 farmers or 99.88% of all owners although the
average farm size is higher than the EU average, but this is related to the extreme land distribution over farm s with

many very small farms and a few very large farms.



https://s2biom.wenr.wur.nl/web/guest/data-downloads
https://ec.europa.eu/agriculture/statistics/factsheets_en
https://ec.europa.eu/eurostat/web/agriculture/data/database

S
RDI o

\X) Bio-based Industries [l Horizon 2020
H . SN Furopean Union Funding ( : M
Consortium S for Research & Innovation ELEBIO

This project received funding from the BBl JU under ~ the EU Horizon 2020 research and innovation programme under grant agreeme nt No.838087

m Common wheat and spelt
m Barley
Grain maize and corn-cob-mix
Other cereals
m Dry pulses & protein crops
® Root crops
H Rape & turnip rape seeds
m Sunflower seeds
m Other oil seeds
m Aromatic, medicinal and culinary plants
m Other industrial crops
H Plants harvested green from arable land
m Fresh vegetables & flowers
Fallow land
Permanent grasslands, meadows & rough grazings

Permanent crops

Figure 5 Main crops and land uses in Bulgaria
Source: Eurostat, data 2016 (accessed July 2019)

2.2.1. Crop production

When looki ng at the production of crops for existing food and feed uses the Bulgarian production is in the average
position at EU leve | with 8.2 mIn ton d.m. production (see Figure 2.2 -2). The most important crops in Bulgaria are cereals
and oil crops, e.g. sunflowe r and rape. Permanent crops cover a relatively small percentage of the cropping area,

particularly in comparison to the majo rity of EU countries.
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Figure 6 Economic production (top pane) from the main crop groups per member state, expressed in Mt of dry matter
per year; and the shares at national level (bottom pane). Average values over the reference per iod 2006 -2015.

Source: Camia et al. (2018). https://publications.europa.eu/en/publication -detail/ -/publication/358c6d4b  -1783-
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Cereals

All major cereals have higher average yields in 2017 compared to 2016, with the result that most of them have
increased production. Only the production of bar ley and rice declines on an annual basis, as a result o f less sown and,

consequently, harvested areas.

Table 3 Cereals production 2017

Wheat 1144519 5,36 6132 671
Rye 8 237 2,10 17 304
Triticale 18 660 3,17 59 140
Barley 128 365 4,64 595 237
Oats 13 266 2,40 31849
Corn for grain 398 152 6,44 2 562 569
Rice 10 434 5,61 58 523
Total 1795031 9 826 359
Source: Ministry of agriculture, food and forest, Agrostati stics Department, Crop Production Survey
Wheat

Wheat production in 2017 is 6,132.7 thousand tons. This is 8.3% above the level in 2016, with a slight decrease in

harvested areas, offset by an increase in average yield of 12.8%, under the influence of favou rable climatic conditions.

The area sown with w heat in 2017 is 1,147,208 ha, of which 1,144,519 ha were harvested. The relative share of wheat
in the total harvested cereals in 2017 is 64%. The North -East region - 24%, followed by the North -West -21.4% and the

South-East - 21.2% occupy the largest sha re of the harvested areas with wheat.
Rye and triticale

The rye grain produced in 2017 increased by 14% on an annual basis to 17.3 thousand tons, and from triticale - by 20%
to 59.1 thousand tons. In both crop s, there is a significantincrease in harvested  areas (by 10.3% and 15.9% respectively),

combined with a slight increase in average yields.

The highest harvested areas with rye and triticale are observed in the South-Central region - 3 305 ha and 10 529 ha
respectively.

Barley

Barley production in 2017 amounted to 595.2 thousand tonnes - 13.7% less than in 2016, as a result of a 19.7% decrease

in harvested areas, partially offset by an increase of the average yield by 7.4%.

The areas with barley, both sown  and harvested, decreased by almost 20% compared to the previous year, which is

related to the redirection of farmers to other crops, mainly to sunflower.

The largest area of barley in 2017 is in the South -East region 6 35,794 ha or 27.9% of the total amo unt of harvested area

in the country. The secon d largest area is the North -western region with 28,373 ha or 22.1%.
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Oats

In 2017, 31.8 thousand tonnes of oats were produced in the country - 1.5% more than in 2016, as a result of the higher

yields of 17.3% per unit area, while the harvested areas with o ats decreased by 13.4%.

Most areas with oats were harvested in the Northwest Region - 4,059 ha or 30.9% of the total area harvested in the

country.

Corn for the grain

The maize grain obtained in 2017 increased by 15.1% compared to 2016, to 2 226.1  thousand tons, which is due to an

increase of the average yield by 17.7%.

The area sown with maize for grain in 2017 is 400 886 ha, of which 398 152 ha were harvested - by 2.2% less than in 2016.

The largest share of cultivated maize areas in the Northwest Region is 39.3% (156 512 ha). This is followed by the North -
East Region with 120 310 ha or 30.2% and the North Central Region with 94 730 ha or 23.8%.

Rice

In 2017, rice production shrunk from 9.6%/ y to 58.8 thousan  d tonnes. The average yield for the 201 7 harvest increased

by 3.8% compared to 2016, to 5.61 tonnes / ha, while the harvested rice area decreased by 13% to 10 434 ha.

Cereals distribution by NUTS2 are shown in the following figure.

Cereals per Bulgarian region, 2018 (ha)
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Figure 7 Cereal crop area by regions
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Oil crops

The main oil crops grown in the country are sunflower and winter oilseed rape.

Table 4 Production of oil crops 2017

Sunflower 898 844 2,29 2 056 987
Oilseed rape 160 650 2,98 478 987
Source: Ministry of agriculture, food and forest, Agrostatistics Department, Crop Production Survey
Sunflower
Sunflower production in 2017 increased by 11.9% compared to 2016, reaching 2,057 thousand tons. Both the harvested

area is 9.9% up to 898,844 ha and the average yield is 1.8% up to 2.29 tons / ha.

Sunflower sown areas in 2017 amount to 910,918 ha, up 11.1% from 2016.

Most sunflower areas in 2017 are in the North  -western region 8 226,445 ha or 25.2% of the harvested areas in the country.
The Northeast region is followed by 204,450 ha (22.7%). The third is the North Central Region with 179,880 ha (20.0%).

For the next year, the largest is the share of sunflower areas, locat ed onaw heat precursor - 65.1%.

Rapeseed

The production of rapeseed from the 2017 harvest is 479 thousand tons, 5.9% less than in 2016. The areas sown with

rapeseed in 2017 are 165,216 ha, of which 160,650 ha have been harvested - 6.3% less than in 2016. The aver age yield
is maintained around the level of the previous year - 2.98 tonnes / ha (+ 0.4%).
The highest number of harvested rapeseed areas in 2017 was reported in the North -East region - 39 696 ha or 24.7% of

the harvested areas in the country , followed by the South -East - 38 909 (24.2%) and North -West region with 38 814 ha
(24.2%)).

Oil-bearing crops distribution by NUTS2 are shown in the following figure.

Qil-bearing crops per Bulgarian region, 2018 (ha)
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Figure 8 Oil-bearing crops by regions
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2.2.2. Permanent crop production

The permanent crops by regions are presented in the tables bellow.

Table 5 Fruit production - 2018 by NUTS and statistical zones, ha

Bulgaria total 3981 571 3521 2550 7357 10 049 1184
North and South -

Eact BO 1685 269 2566 2392 4734 5277 704
North -West 437 13 44 13 1028 128 84
North -Central 292 96 375 2078 1405 910 237
North -East 421 71 103 157 1083 611 314
South-East 535 89 2044 144 1218 3628 69
South

West and South - 2296 302 955 158 2623 4772 480
Central

South-West 883 87 704 10 761 2490 165
South Central 1413 215 251 148 1 862 2282 315

Table 6 Fruit production - 2018 by NUTS and statistical zones, ha

Bulgaria total 6181 2102 2 358 39 854
North and South -East 4786 1463 1561 25 437
North -West 528 174 223 2672
North -Central 1218 317 193 7121
North -East 1034 751 407 4 952
South-East 2 006 221 738 10 692
South-West and South - Central 1395 639 797 14 417
South-West 111 340 150 5701
South-Central 1284 299 647 8716

Source: Ministry of agriculture, food and forest, Agrostatistics Department, Fruit Production Survey
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In 2018, 228,501 tonnes of fruit were produced. The leading position in fruit production is occupied by the Southeast

Region - 27% and the South-Central Region - by 26%. Pea (57%) and cherry (37%) production are concentrated in the
South-East. The South-Central region accounts for 43% of apple production in the country, pears - 37%, plums - 30%,
and cherries - 29%. In the North Central region, 85% of apricots are produced in th e country. In the production of

raspberries, the Northeast region has the highest share.

The areas under fruit, nuts and berries on the agricultural holdings in 2018 occupy 68.3 thousand hectares. 39.85
thousand hectares were harvested. The production of f ruit is 228.5 thousand tons. In 2018, 88% of the area under fruit,
nuts and berries was har vested. For climatic and other reasons, about 12% of the fruit areas with fruit trees have not

been harvested. The total harvested area in 2018 is 7.8% more than in 2017. Cherries occupy the largest share - 25.2%,

followed by plums and junks - 18.5%.

Of th e harvested areas, 36% and 58% of cherries and peaches and nectarines are in the South -Eastregion. Inthe South-
Central region, 35% of the harvested areas are with apples and in the North Central Region - 81% of the areas are
apricots.

Orchard trees per Bulgarian region, 2018 (ha)
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Figure 9 Orchard tree area by regions
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Table 7 Fruits production -average yield 62018 (kg/ha)

Bulgaria 12 635 5881 8 202 5330
North and South -east BG 12770 5677 7 899 5344
North -West 9430 4769 6841 5462
North -Central 9829 4083 7 467 5566
North - East 14 252 6521 6 738 2764
South-East 15938 6 854 8 060 4951
South-West and South - 12 535 6 063 9015 5114
Central

South-West 8 313 6 805 9705 4 500
South-Central 15173 5763 7 080 5155

Table-7 continues

Bulgaria 7671 5504 4 046 828 3544
North and South -east BG 7225 5359 4077 835 3697
North -West 4 684 5141 4 869 875 3310
North-Central 7211 4897 4 899 847 3098
North - East 8 303 4224 3105 769 3850
South-East 8 426 5673 4710 850 4339
South-West and South - 8 475 5 665 4 002 804 3196
Central

West and South -Central 6 640 6 002 3364 1423 2974
South-West 9 226 5297 4 337 751 3448

Source: Ministry of agriculture, food and forest, Agrostatistics Department, Fruit Production Survey
95% of the produced 228 501 tonnes of fruit were realized - 37% are targeted for the commercial network, 37.8% - for

the fruit industry and 2.2% for own consumption.
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Grapes

In 2018, the area under vineyards is 50,727 ha.

In the South -eastern regio n 44% of the grapes are produced and in the South-Central region - 31%. The relative share
of the cultivated areas with red wine varieties is 61% of the cultivated areas with wine grape varieties, and of the whites
- 39%.

The unsupported vineyards, as wel | as those of small and fragmented plots outside the agricultural holdings, are 13,673

ha. The total area under vineyards in Bulgaria in 2018 is 64,400 ha.

The area under varieties suitable for wines with a protected designation o f origin (PDO) registered in the Vineyard
register maintained by the Executive Agency for Vine and Wine (EAPW) is 16 676 ha, for wines with a protected
geographical indication (PGI) - 21 636 ha, and for other wines - 22 935 ha. According to EALW data, 1 42 1 ha of

vineyards were cre ated in 2018.

The processed grapes from the 2018 vintage for the production of wine and grape must declared by registered wine
producers in the EAVW are 151 938 tonnes. The total quantity of wine produced under industrial conditio ns is 1,040,648
hectoliter s, the produced wines with PDO are 5,740 hectoliters, the wines with PGl - 412,107 hectoliters and other wines

- 622,801 hectoliters. The production of grape must is 43,385 hectoliters.

Table 8 Grape produc tion by NUTS and statistic al regions and zones 062018, t

Statistical zones Wine Dessert

Statistical regions grapes grapes

Bulgaria total 182 569 11 828 194 397 1073 195 470
North and South-East BG 115 218 4176 119 394

North -West 11 827 95 11 922

North -Central 7793 284 8077

North -East 14 235 209 14 444

South-East 81 363 3588 84 951

South-West and South - Central 67 351 7 652 75 003

West and South -Central 12 702 1539 14 241

South-West 54 649 6113 60 762

Source: Ministry of agriculture, food and forest, Agrostatistics Department, Grape and Wines Production
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Vineyards per Bulgarian region, 2018 (ha)
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Figure 10 Vineyards by regions

In 2018, the area under vines on agricultural holdings is 50 727 ha, of whi ch 31 320 ha have been harvested. The

production of grapes decreased by 3% compared to the previous year.

In the South -eastern region 44% of the grapes are pro  duced and in the  South-Central region - 31%. The relative share
of the cultivated areas with red wine varieties is 61% of the cultivated areas with wine grape varieties, and of the whites

- 39%. About 5% of the area on the farms is young, unmanaged vines. Due to bad climatic conditions, 2 180 ha of fruit
vineyards have not been harvested and about 15 000 ha of the vineyards in the farms have not been taken care of

for economic and social reasons.

In 2017, there is a continuing downward trend in the number of farms, mainly at the expense of part of the small farms.

The enlargement of the sector contribu tes to greater farm sustainability, more efficient and cost -effective production.

2.2.3. Livestock production

Compared to 2016, cattle ranches decrease d by 15.1% and those in buffaloes by 6.1%. In the sheep and goat holdings,
the decline was by 14.6% and 2  2.3% respectively, and in pigs by 26.4%.

In 2017, the total number of cattle and sheep decreased by 3.2% annually and that of pigs by 3.8%. At the same time,

the number of goats raised is 8.2% and that of buffaloes is 4.4%.
The total number of animal speci  es is shown in the table below.

Table 9 The total number of animal species in 2017

cattle total, includ ing: 540 115
Cows 348 691
Meat cows 96 635
Buffalo total, including: 12 809

8720

buffaloes
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Sheep to tal, including: 1316784
Mother sheep total 1 096 393
Meat sheep 104 324
Goats, including: 256 967
Mother goats 220 866
Pigs total including: 593 154
Total breeding female pigs over 50 kg 62 156
Poultry total - thousands including: 14 756
Chickens 6 898
Chicken for meat 5 966
Waterfow! 1712
Other birds

Bee families

Source: Ministry of agriculture, food and forest, Agrostatistics Department

Livestock by regions is shown in the following table.

Table 10 The total numb er of animals by regions

North and South -East BG 2 877 361 15125 8 787 352 815
North -West 6 598 611 23164 177 386 1554 336
North - Central 1812 645 28 878 190 591 1216 786
North -East 2171279 27 258 124 586 45 200
West and South Central 286 060 13116 4 052 176 174
South-West 513 243 38 352 33631 849 454

Total 14 259 199 145 893 539 033 4194 765
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Number of cattle per Bulgarian region

Figure 11 Number of cattle by regions
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Total number of chicken per Bulgarian region
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Figure 12 Number of chickens by regions

Number of swines per Bulgarian region

[ 0- 10000

[ 10 001 - 50 000
[ 50 001 - 150 000
[l Above 150 001

Figure 13 Number of pigs by regions
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2.3. Biomass potentials from residues and unused lands

In terms of residual biomass production Bulgaria scores quite well as compared to other EU countries of this size
(Hungary, Czech Republic, Denmark), as Figure 2.3 -1 shows. 13.7 million tonnes per year of residues  are produced of
which the main sources are cereals and oil crops. Only 8.2 million tonnes is known to be harvested within the period of
2006-2015 (acc ording to the Sankey diagram in Figure 2.2  -1) that is behind the same countries. In year 2018 the
harvest ed crop was increased to 9,8 million tonnes. How much can be mobilised of these residual resources taking
account of sustainability consideration of wh ich the main is the conservation of organic carbon in the soil, will be

discussed in next Section 2.3.1i n greater detail.
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Figure 14 Residue production (top pane) from the main crop groups per member state, expressed in million t onnes of
dry matter per year; and the shares at national level (bottom pane). Average values over the ref erence period 2006 -
2015
Source: Camia et al. (2018).  https://publications.europa.eu/en/publicati on -detail/ -/publication/358c6d4b  -1783-

11e8-9253-01laa75ed71al/language  -en/format -PDF/source -search
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2.3.1. Lignocellulosic residual biomass from crops

As already became clear Bulgaria has a large cropping sector and therefore the residual biomass potentia | from
arable crops is certainly of interest. However, how many crop residues (e.g. straw) can be removed sustainably
depends on several factors. Espec ially the maintenance of soil organic matter is a relevant function of straw -removal.
Also, the nutrient balance should be maintained, but nutrients are often replenished, by mineral fertilizer application
practices. The input of soil organic matter howeve r is often only dependent on crop residues left behind. The amount

of straw to be kept in the field isco  mplicated to estimate as it depends strongly on the soil and climate characteristics

and the long-term management practices. To give a good estimate of residual biomass potentials that can be
sustainable removed we use data generated in the S2BIOM project (Dees et al., 2017ab). I'n S2BI O
was assessed for residual biomass. It identified the part of the residues that can be removed from the field without
adversely affecting the SOC content in the soil. The soil organic carbon balance is the difference between the inputs

of carbon to the soil and the carbon outputs. A negative balance, i.e. outputs are larger than the inputs, will reduce

the SOC stock and might lead to crop production losses on the long term. To calculate the soil carbon bala nce at
regional level S2BIOM used the MITERRA -Europe model (Lesschen et al., 2011) to provide the input data and the
ORot-h&. 36 model ( C oinsel@98)ro cdlculdtestimelsoil carbon dynamics.

Table 11 Residual biomass potentials* from arable crops 2020 in ton d.m. (=S2BIOM base potential)

Ooeoa (Vidin) = 104,295 = 49,107 3,356 96,623 253,381

a9 eRaR ( Mont - 125,030 - 58,800 4,013 115,613 303,456
O3RGR (Vratsa - 124,436 - 58,527 3,981 114,937 301,881
ZdaYasa (Pl eve - 185,643 - 107,498 437 146,648 440,226
] Yay (Lovech 143 163,682 - 95,038 40 126,844 385,746
Oadode Thsasay 24 188,351 205 110,393 34 146,621 445,627
Tarnovo)

ORf3aYa (Gabr 94 81,208 - 47,237 - 62,986 191,524
¢4 3a (Ruse) - 117,771 - 68,636 1,410 90,790 278,607
¢Rby3sRe (Razg - 123,213 - 66,066 15,793 85,083 290,156
todos3e3R (Sil - 146,789 - 78,373 19,651 100,786 345,599
ORa RVar) - 190,726 890 101,252 25,398 130,865 449,131
Oa ¢ 3 gDpbrich) - 239,107 - 127,658 32,022 164,163 562,950
by saa (Shumen - 174,751 157 93,197 23,377 119,964 411,446
ThayaYoya - 138,547 168 74,017 18,137 95,377 326,246
(Targovishte)

) 3yRs (Burga - 98,448 79,467 1,157 290 60,278 239,641
tdoYaa (Slive 177 46,833 35,856 1,024 152 28,517 112,559
qgofrad (Yambol 159 43,124 34,326 87 - 26,100 103,796
teR3R yRyas3R 11,072 108,684 97 7,046 - 50,505 177,403
Zagora)

taedot (3eadoc - 12,844 - 3,134 - 2,770 18,748
(stolitsa))

tadot (Sofia) 57 68,897 - 17,068 42 16,023 102,087
6dRyaaYy3Re 4 61,627 - 15,030 - 13,300 89,962

(Blagoevgrad)
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Zaszoaod (Perni - 22,881 - 5,583 - 4,935 33,398
t136asedd (Ky - 29,039 - 7,086 - 6,263 42,387
ZdoaYeoY (Pl ov 12,884 124,860 - 7,265 - 57,429 202,438
?R3daYea (Hask 11,971 115,718 81 6,582 - 53,215 187,567
ZRbR3epno( 9,204 90,961 - 5,565 - 41,315 147,044
(Pazardzhik)

tsadtoa (Smoly 6,899 66,828 - 3,841 - 30,677 108,245
thsenoRdo (Kar 6,967 67,287 - 3,831 - 30,935 109,020
Bulgaria 59,653 3,061,580 151,247 1,220,099 148,133 2,019,559 6,660,271

Table 12 Residual biomass potentials* from perm

anent crops 2020 in ton d.m. (=S2BIOM base potential)

Ooeoa (Vidin) 0 25 25
s e RaR ( Mont a) 0 34 34
O3RGR (Vratsa) 0 36 36
Zd a Y (Pleven) 0 400 401
] Yay (Lovech) 0 383 383
Oadode ThsoaaYe (Veli 0 434 434
oOR¥3aYa (Gabrovo) 0 187 187
¢)3a (Ruse) 0 261 261
¢Rby3Re (Razgrad) 0 165 165
todo3e3R (Silistra) 0 191 191
OR3aR (Narna 0 247 247
Oar302y (Dobrich) 0 310 311
") 9a8 (Shumen) 0 227 227
Thaya¥Yoya (Targovish 0 183 183
61 3yRa (Burgas) 0 65 65
tdoYasa (Sliven) 0 34 34
q 9 f a(Mambol) 0 30 30
teR3R yRya3R (Stara 0 221 221
tadot (3eadoeR) (Sof 1 167 168
tedot (Sofia) 6 872 878
6dRyaaYy3Re (Bl agoev 5 801 807
Zaszaod (Pernik) 2 298 300
t 1 36 a9 &Kyudtendil) 3 378 380
ZdaYeoY (Plovdiv) 0 255 256
?R3daYa (odaskov 0 234 235
ZRbR3epnod (Pazardzhi 0 207 208
toadta (Smol yan) 0 138 138
thsenRdo (Kardzhal i) 0 136 137
Bulgaria 23 6,919 6,942
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Agricultural residues
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Figure 15 - Total primary residual biomass potential from agricult ure (S2BIOM Base potential)

Another assessment of agro  -biomass potential by NUTS2 is made based on the quantities of residues from each stream
were estimated usingt he agro -energy chain models, developed by the RADAR IEE project. It represents the maximum
level of theoretical biomass present. The evaluation is also based on the biomass (agricultural residues) production in
t/ha for different groups of crops - 1,4t/ha , 1,55t/ha, 2t/ha, 3t/ha, 4t/ha, 5t/ha, 0,69t/ha corresponding to straw from

cereals, pruni ng from orchards, vineyard, stalks from fodder, grass from pastures and residues of oleaginous cultivations.

Table 13 Estimated primary biom ass potential by NUTS2, tly

Bulgaria 1890571 61774 62 640 2 253 828 772 455 126 007
North and South
1593 960 39 427 37 180 2014 380 445 875 116 199
Bulgaria
North -West 405 118 4142 4634 707 964 125 085 23 157
North -Central 345 537 11 038 2 686 597 576 175 435 29 416
North & East 439 040 7676 5 308 567 140 24 315 30 523
South-East 404 265 16 573 24 552 141 700 121 040 33103
South-West and
South-Central 296 611 22 346 25 460 239 448 326 580 9 808
Bulgaria
South-West 93 260 8 837 4752 80 196 203 390 3026
South 8 Central 203 351 13510 20 708 159 252 123 190 6 783
Total 1890571 61774 62 640 2 253 828 772 455 126 007

Source: Assessments based on the data from the Ministry of agr iculture, food and forest, Agrostatistics Department,

Crop Production Survey
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The total residual biomass is estimated to 5,2 Mt/ ythat di f f ers from

(residual biomass). The difference might be because of hi

The biomass potential from different type of agricultural residues is shown

Biomass from cereals per Bulgarian region, t/y

Figure 16 Biomass from cereals per Bulgarian region,

Biomass from orchard trees per Bulgarian region, t/y
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Figure 17 Biomass from orchard trees by regions
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Biomass from vineyards per Bulgarian region, t/y
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Figure 18 Biomass from vineyard by regions

Biomass from fodder per Bulgarian region, t/y
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Figure 19 Biomass from fodder by regions

Biomass from pasture per Bulgarian region, t/y

24315 JFV

] [ 0-40000

[ [ 40 001 - 60 000
[ 60 001 - 80 000
71 80 001 - 100 000
[ 100 001 - 120 000
[ 120 001 - 140 000
[ 140 001 - 160 000
I 160 001 - 180 000
I 180 001 - 200 000
Il Above 200 001

Figure 20 Biomass from pasture by re gions
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There is a well -developed practice to utilise a considerable portion of the straw from harvested crops and use it in
horticulture and livestock breeding. Vine and fruit tree pruning were used as fuel in the past. This practice could be
facilitated b y the shredding of the wood close to the areas for pruning, similar to the shredding of branches and twigs
from forestry. Solid agricultural residues are generated in the process of growing crops, and their quantity is in direct
dependence from the annual yield and harvested areas. About 20 % of straw can be utilised for energy purposes and
bio -based materials. The remainingt ypes of solid agricultural by -products have no other application and the share of
quantities used for the purposes of bio  -energy and bio -based materials is set according to the maximum capacity for

collection.

2.3.2. Dedicated crop potentials from unused | ands

In terms of indicator, the area under cultivation in the first place (according to Ministry of agriculture, food and forest,

Ag rostatistics Department) is the North  -West region - BG31, where energy crops may be recommended.

The total biomass potential ~ from unused lands is estimated at 3,906,809-ton d.m in total. The corresponding distribution
of estimated biomass potential by regi  ons is presented in the following table.

Table 14 Biomass potentials* from unused lands 2020 inton ~ d.m. (=S2BIOM base potential)

Ooeoa (Vidin) 261,059
heraeRaR (Mont a) 293,488
O3RGR (Vratsa) 311,048
Zda ¥ alever) P 158,977
] Yay (Lovech) 82,181
Oadodea ThseaYa (Veliko Tarnovo) 145,247
ORf 3aYa (Gabrovo) 38,509
¢13a (Ruse) 94,586
¢Rby3sRe (Razgrad) 100,322
todoz3e3R (Silistra) 99,147
OR3aR (Var) 93,291
Oaf30y (Dobrich) 143,380
"y 9aa (&hum 126,873
ThayaYoya (Targovishte) 90,141
6)3yR3 (Burgas) 327,627
tdoYasa (Sliven) 161,233
qgofad (Yambol) 158,554
teR3R yRya3R (Stara Zagor a) 276,397
tadot (3eadoceR) (Sofia (stolitsa)) 12,736
tedot (Sofi a) 47,088
0dRyaaYy3RegddBl agoe 32,515
Zaszoaod (Pernik) 18,588
t 1 36 a a9 &Kyudtendil) 23,273
ZdaYeo¥ (Plovdiv) 317,899
?Ra3daYes (Haskovo) 191,171
ZRbR3enod (Pazardzhik) 154,844
teoadta (Smol yan) 49,558
th3seoRdo (Kardzhali) 97,078

Bulgaria 3,906,809
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2.3.3. Residual biomass potentials from livestock

Livestock manure

Based on the availability the most promising manure type for biogas production is from cattle, pigs and poultry. Their

numbers have remained almost unchanged over the last ten years. Biogas obtain ed from anaerobic fermentation
can be used for cogeneration of electricity and heat, and the dry process residue containing carbon, phosphorus and

nitrogen can be composted and used for fertilization ( biofertilizers ). Under certain conditions, biogas can a Iso be used

as a transport fuel.

According to MAFG, the Agrostatistics Department has the best conditions for the construction of biogas plants in the
South-Central Region (BG42), where the cattle population is highest, followed by Southeast (BG34) and No rtheast
(BG33). In terms of pig production, the North Central Region (BG31) comes first, followed by Northeast (BG33) and
Southeast (BG34). In the poultry sector, th e North Central Region (BG31) again comes first, followed by the North East
(BG33) and the South-Central Region (BG42).

The energy potential of livestock is assessed by regions based on the type livestock and farms location in the country.

The calculations were based on assessment of Energy Agency of Plovdiv.

Table 15 Animal manure energy potential

Cattle 900 777 673 476 973 528 1189 868 16 388
Pigs 413 235 330 061 446 610 545 857 113 5263
Poultry 1134 504 912 857 1138 551 1391 563 289 7 388
Total 2448 516 1916 395 2558 690 3127 287 649 29039

Source: Assessment of Energy Agency of Plovdiv

The energy potential of biogas shown above can be used to generate around 313 GWh/yr. of electricity.
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Total power potential per Bulgarian region, MW
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Figure 21 Total potential for CHP biogas plants by regions

Potential for heat production per Bulgarian region, MWh/y
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Figure 22 Heat production potential by regions based on manure
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Figure 23 Electricity production potential by regions based on manure
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Figure 24 Methane production potential by regions based on manure
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Figure 25 Biogas production potential by regions based on manure
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2.4. Agricultural processing industries

2.4.1. Main agri -food processing industries

Food processingis atrad itional industry of the Bulgarian economy with a very high importance determined by its share

in the production value, foreign trade and employment, as well as its interdependence with other key sectors in the
country 0 agriculture, mac hine building, touri sm, transport and logistics. The high quality of farmland, preserved nature,
in combination with the favourable climatic conditions in the country, allows for the cultivation of a wide variety of

crops that is considered as an excellent base for healthy an d safe food and beverage production with great potential

for raising productivity.

Food processing sector In Bulgaria accounts for about 1/5 of the manufacturing production. The turnover of food
producing enterprises in 2018 increased by 3.9% and represe nts 7.1% of the total export of the country. Ten percent of
the gross domestic product of the country is formed by the food industry. Food production is carried out by about 6220

companies, with about half of them located in the South -Central and South -Western regions.

The most important activities in this sector are canning industry, milk processing, including chees and yoghurt
production, vines production, honey production, cigarette production and tobacco processing, mineral water

bo ttling, beer product ion, and soft drink production. There are about 30 larger agricultural processing industries in
Bulgaria. The largest ones are in the meat and dairy sectors. These are also the industries that have attracted most

foreign investment and  operate highly succe ssful companies.

2.4.2 Side -products from agri -food processing
Residues from food and fruit processing represent an excellent opportunity to improve cost efficiency of agro -food
processing companies. Generating yield from waste streams just started to be considered as a good opportunity to

improve competitiveness. It is likely that hesitation lies in the necessity to step out from the current market place and

food processing as core business.

In Table 2.4-1, an overview is given of seco ndary residual bioma ss sources from the wine and cereal processing

industries, (how these potential estimates were assessed is explained in Box 2.3).
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Table 16 Biomass potentials from agri-food processing industries 2020 in Ton d. m. (=S2BIOM base pot ential)

Ooeosa (Vidin) 9,208 9,322
b9 8 RaR (Mont a) - - 136 11,065 11,201
O3sRGR (Vratsa) - - 136 11,016 11,151
ZdaYasa (Pleven) - - 117 12,316 12,434
] Yay (Lovech) 24 31 102 10,717 10,874
Oadode ThsasaYe (Vel 4 5 114 12,204 12,327
oORf3aYe> (Gabrovo) 16 20 50 5,265 5,352
¢13a (Ruse) - - 78 7,547 7,625
¢Rby3Re (Razgrad) - - 155 7,262 7,417
todo3e3R (Silistra) - - 189 8,614 8,803
OR3aR (Var) - - 248 11,333 11,581
Oar302y (Dobrich) - - 308 14,032 14,340
) 29a8 (Shumen) - - 226 10,280 10,505
ThayaYoya (Targovis - - 177 8,174 8,351
61 3yRa (Burgas) - - 335 18,343 18,679
tdoYasa (Sliven) 30 38 157 8,466 8,691
gofrad (Yambol) 27 34 148 7,998 8,208
teR3yRRy a3 R (Stara Za 1,890 2,399 293 9,180 13,763
tadot (3eadoeR) (So- - - 15 34,721 34,737
tadot (Sofia) 10 12 83 11,763 11,869
6dRyaaY¥Yy3Re (Blagoe: 1 1 74 10,679 10,755
Z a 3 o Pdrnik) - - 28 3,966 3,994
t138a9evod (Kyustend - - 35 5,034 5,069
ZdeYeodY (Plovdiv) 2,199 2,792 340 10,583 15,914
?RadaYes> (Haskovo) 2,044 2,594 316 9,807 14,760
ZRbR3enod (Pazardzh 1,571 1,994 245 7,883 11,694
t 9 adt aolyarg 1,178 1,495 182 5,675 8,529
thsenpRdo (Kardzhal i 1,189 1,510 184 5,696 8,579

Bulgaria 10,184 12,926 4,585 288,830 316,524
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Box 2.3: Methodology of S2BIOM to  calculate the secondary residue potentials from food proc essing in Table 2.4 -1

All the secondary agricultural residues presented refer to residues of crops that are mostly grown and processed in the same
country. Their assessment can therefore be based on production information (area and/or yield information) d erived from national

agricultural statistics.

For further details on the whole assessment of biomass potentials in S2BOM consult Dees et al (2017)

The largest potential from secondary residues is from cereal bran with a total amount of 229 kton d.m. per year. Another

4.6 Kton d.m. of pressed grape dregs should be available from the wine industry.

The milk processing into cheese and yellow cheese ge nerates a whey. For 2018, the total production of fresh milk is
1,059,376 liters. Given that an average of 6 liters of milk produces 1 kg of cheese, the amount of residual quantity whey
is estimated about 882 813 liters. This calculation does not include 1 7.8 thousand tonnes of raw milk (mainly cow's milk

- 17.4 thousand tonnes and sheep - 0.4 thousand tonnes) , received from EU Member States and from third countries.
The declared amounts of milk production in 2016, 2017, 2018, it is presented in the Table 2.4 -2.

Table 17 Declared produced amounts of milk in Bulgaria - 2016, 2017 2018

% processed % %
Amounts ) Amounts Amounts
milk processed processed
(thousands 1) (%) (thousands 1) (%) (thousands I) (%)
Cow milk 508 772 93.6% 561 932 93.5% 624 178 94.4%
Sheep milk 21745 4.0% 26 857 4.5% 24 660 3.7%
Goat milk 10 354 1.9% 9 360 1.5% 8 827 1.3%
Buffalo and milk 2973 0.5% 2765 0.5% 3690 0.6%
mixture
Total: 543 844 100% 600 914 100% 661 354 100%

Source: Ministry of agriculture, food and forest, Agrostatistics Department, survey
OActivity ehteaiprises in Bulgaria in 20170

Side animal wastes

Large quantities of slaughterhouse waste are released and their disposal poses a major logistical challenge for meat
processing companies. This is clearly evident from the data in Table 1, which prese nts the ratio of edible to non  -edible

parts in the carcasses of different types of slaughtered animals (as a percentage of live w eight) (Jedrejek, et al., 2016).

Table 18 Ratio of edible and non  -edible parts in carcasses of slaugh tered animals
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Cattle 54 46
Pigs 62 38
Sheep 52 48
Chicken 68 32
According to the Ministry of agriculture, food and forest, Department of Agrostatistics, at the end of 201 6 the number
of bred animals in the country was 557 866, the number of pigs raised was 616 426 and the number of sheep was 1 360

087. The total beef production in the same period was 17 463 t slaughtered weight. The production of pork is 73 242 t
slaughter weight and the sheep meat produced is 9834 t slaughter weight (Annual Report on the State and
Development of Agricult  ure (Agrarian Report, 2017)). Using the data in Table 1, it can be established that non -edible
portions of processed slaughtered animals a mount to approximately 70 000 tonnes per year, including: from bovine

animals - 14 875,891, from pigs - 44 890,261, from sheep - 9077,541.

According to Franke -Whittle and Insam, melting is another method of treating animal by -products. It involves the
conv ersion of animal waste into three end products: bone meal (protein rich), melted fat and wastewater. The resulting
fat can be used as a cheap raw material for the production of lubricants, feed, biodiesel; and protein flour can be fed

into feed.

According to Jayathilakan et al., The waste from the meat industry can be used as a secondary fuel by thermal
recycling at the m eat processing plant itself. Solid organic waste from the meat processing industry can also be used
as a fuel. Biodegradable residues can be used as a source of energy for various processes in processing plants

(Jayathilakan, et al., 2012). Rahman and staf  f share the same view (Rahman, et al., 2014).

Wine production residues

There is a possibility for converting wine production waste into b iofuel. This solution also does not require the planting

of new crops.

According to a study by the School of Agricultu re, Food and Wine at the University of Adelaide, Australia, on the
composition of grape marc (solid residues from wine making, such as hid es, seeds and handles). In dry weight, between
31-54 percent of the grape marc consist of carbohydrates. Of this amoun t, between 47 and 80% are soluble in water.
The use of acids and enzymes allows one ton of grape marc to be converted to up to 400 litres of bioethanol. Without

these additives, most of the carbohydrates available in grape marc can also be converted direct ly to ethanol by

fermentation, but in yields of up to 270 litres per tonne. The rest can be used as fertilizer or feed.




D f

I Bio-based Industries Sl Horizon 2020

o : .
Consortium PRI European Union Funding
-onsortiun i for Research & Innovation

CELEBio

This project received funding from the BBl JU under ~ the EU Horizon 2020 research and innovation programme under grant agreeme nt No.838087

2.5. biomass sources

Cost of main

Since for most agricultural residues no commodity market has developed yet it is very difficult to pr ovide figures on
prices. Instead cost estimates can be presented building on the S2BOM methodology and assessment. The cost refers
to Road side cost and these cover all biomass production collection and pre

The

-treatment cost up to the road where the

biomassis | ocat ed. road side cogate-tost' a fraction of the

supply (kon dry matter)
SRR

S 10 15 20 25 30 35 40 45 50 55 60 65 10 75 80 85 20 95 100
cost (eurojton dry matter)

Figure 26 Cost (Euro/ton d.m) supply  (Kton d.m) of all primary and secondary residues from agriculture in Bulgaria

Source: S2BOM: https://s2biom.wenr.wur.nl/web/guest/biomass -
cost# 48 INSTANCE _bNEOGMUfuY37_ %3Dhttps%253A%252F%252Fs2biom.wenr.wur.nl%252Fbiomasscostsupplyviewer
%252Findex.html%253Fmode%253Dcost%2526
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Table 19 Road sidecost | evel s (0/ton d.m.) for agricultural bi omalss sour ce

(2020 cost level)

Maize stover 21

Residues from vineyards 290

Residues from fruit tree plantations (apples, pears and soft fruit) 131

SRC unused lands 64

Dedicated crops on unused lands 64
2.6. Summary and conclusions in relation to SWOT e lements

Harvesting and collection of biomass production in Bulgaria is a challenge for different reasons. One of these is that
biomass is produced dispersed (a low density per area) and is almost by definition bulky, low in energy density and
generally co ntains considerable amounts of water. The idea of bio -hubs as regional facilities to collect, transport and

pre -treat biomass in the areas with the highest biomass concentration did not come to life.

Biomass from the agricultural sector in Bulgaria has a large potential for future development, but there are also several
threats to this development. A SWOT analysis is presented in the following Figure 2 4 to show the Strengths, Weaknesses,

Opportunities and Threa ts of this sector in Bulgaria.

The developme nt of new bio -based value chains from primary production to consumer markets needs to be done by

connecting enterprises from different regions and industries. But due to a missing holistic transnational approach

Bulgarian actors in bio -based industry stil | operate disconnected and cannot properly benefit from the potential.
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Strengths

Bulgaria has enough land to provide
materials for food and biofuels production
Long tradition in agriculture and food proces
Regions with preserved biodiversity
Unused potential available from primary residues,
secondary residues and unused lands.

Cost of biomass resources are relatively low in
comparison to many regions in the EU

Still many underutilized biomass resource s
A long agricultural tradition in planned ec
Non -utilised arable land
Established Rural Development
support agro -food projects

raw

sing

onomy

o Io oo o ToToTo T

Program to

Weaknesses

A Abandon of the spatial concentration of biomass is
low, makes collection cost relatively high

A Absolute amounts of agricultural biomass are not
very large per hectare as the average agricultural
land is small, and yields are relatively low

A Ownership of land is very dispersed and still unclear,
so it presents a challenge to  mobilize unused land
resources

A Support needed to make investments

A Market de mand for unused biomass not developed

A High share of small and medium size  agricultural
land

A Small agricultural field plot size

A Lack of logistics centres to establish a stable and
cost -efficient biomass supp ly

A Rural Development program is not supporting

bio based projects and innovations.

Opportunities

A still many biomass
mobilised

A Turning bio -waste, residues and discards into
valuable resources and creation the innovations
and incentives

A Opportunities to produce low
aban doned lands

A Production of healthy and functional food and
drinks for a healthy Europe is a trend the Bulgarian
market can connect to.

A Production of medical aromatic plans for
medicines , food additives and cosmetic products

resources that can be

-ILUC biomass on

Threats

Depopulation of rural are  as

Lack of labor in agriculture because of non
attractive remuneration in agriculture sector
Lack of rural population to produce and c
biomass in the long term

No market for high added value biomass, uses only
low -quality chains for heat/electric ity

Pollution through inefficient use of biomass,
firewood burned in low -efficient hearing devices in
local heat production

A Import of value -added products

ollect the

Do o Do o>

Figure 27 SWOT analysis for agriculture sector

CELEBio
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3. Biomass supply: Forestry

3.1 Introduction

Bulgaria has considerable forest resources - forest territories occupy more than one third of the country's territory.
According to the Executive Forest Agency, the area of the forest territories in 2018 amounts to 4,257,200 hectares. The

state forest territories cover an area of 3,090,010 ha (72.58%). Non -state forest territories cover an area of 1,050,424 ha
(24.67%), of which 558,116 ha (13.11%) - municipal forest territories, 425,246 ha (9.99%) - forest territories owned by

individuals a mount to 47,167 ha. Some territories that are meadows also join the forest cover.

The dynamics of the main quantitative char acteristics of forests in Bulgaria for the period 1995  -2020 are shown in Table
3.1-2. It shows the afforested forest area in hectar  es (ha) in Bulgaria over the last 25 years. It grows, along with it grows

the total and average stock of timber in thousands of cubic meters (m  3).

Table 20 Bulgarian forests in numbers

Forest area

1 i FEsEes ha 3 334 256 3375 117 3615 243 3 737 542 3 833 640 3 833 640 3925 000

2 Total stock 1000m3 = 467315 526063 = 590780 644840 = 680522 | 680522 743 547

5 | MEELE ms3 140 156 162 172 178 178 201,73
stock /ha
Total

4 . 1000m3 12003 13563 14 120 14 364 13 974 13 974 16 734
incremen t

5  Average Year 44 49 51 53 57 57 59
age

g | Average 0,73 0,73 0,72 0,72 0.70 0,70 0,70
density
Planned

7 Usageper 1000m® 6519 6 812 8184 8176 8 459 8117 8500
year (10 -
years plans)
Actual

8 usage per 1000m3 4 852 4 630 7 056 6 726 8 389 8 448 7188
year

Source: National action plan ~ forest biomass 2018 -2027
Not e: Data for 2020 for parameter t: 2,3,4,7 aObaticRenaioe deterre

The table shows that both t he total and the average stock increased continuously, and for the period from 2010 to
2016, the total stock increased from 644 840 thousand m 3to 680 522 thousand m 3, i.e. with about 35 682 thousand m 3

of wood. This increase of over 35 million m 3 is due b oth to the natural growth of the forests and to the relatively low

volume of timber used during  the period.
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3.2  Primary biomass resources from forestry

The assessment of the roundwood and primary residue potentials in S2BIOM is done by using the EFISCEN mod el and
using national forestry inventory data as an input. The secondary forestry residues from sawmills and wood processing
industries build on the po tentials assessed in EUWood and S2BIOM in combination with some up -dated data from
national sources. In addition to this overall potential assessment, a pilot studies for the Bulgarian forest sector was
performed by the Energy Agency of Plovdiv as part of the study providing information on wood wastes and residues

in Bulgaria.

Bulgarian Forest Executive Age ncy reported that for the period 2012  -2016 the average harvested roundwood was

totally 6 782 660 m3 (5 086 995 t).

Table 3.2-1 describes the primary b iomass potential from Bulgarian forests in 2020. Data was obtained during the S2Biom

project. It should b e noted that biomass potential is expressed in thousands of tons (Kton) of dry matter (d.m.).

Primary forest biomass resources include forest residues  (tops) from final logging and thinning, untreated wood (small

size wood -fuelwood, non -waste timber).

Table 21 Primary biomass potential from forests Kton d.m. (S2BIOM Base potential 2020)

Ooeooa (Vidin) 35 17 1 59
heraeRaR (Mont a) 47 22 2 78
O3RGR (Vratsa) 36 14 11 2 63
ZdaYaa (Pleven) 29 12 10 2 54
] Yay (Lovech) 103 52 26 7 188
Oadodea ThsoaYa (Vel 51 26 20 6 102
ORf 3aYa (Gabrovo) 41 23 10 S 77
¢ 1 3(Ruse) 27 9 12 2 50
¢Rby3Re (Razgrad) 24 8 10 2 44
todoz3e3R (Silistra) 30 11 14 3 57
OR3aR (Var) 53 21 10 2 86
Oaf30y (Dobrich) 41 16 16 3 76
")y 9a0aa (Shumen) 48 21 13 3 84
ThayaYoya (Targovis 34 15 16 4 68
6)3yR3 (Burgas) 154 189 29 30 402
tdoYas (Sliven) 84 84 17 12 196
gofad (Yambol) 37 30 9 6 82
teR3R yRya3R (Stara 72 47 29 13 161
taedot (3eadocR) (So 23 11 8 2 44
tadotofif) S 164 78 49 12 301
6dRyaaYy3Re (Bl agoe 149 154 46 32 381

Zaszaod (Pernik) 42 18 11 3 74
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t138a9eo0d (Kyustend 49 22 11 3 85
ZdaYeo¥Y (Plovdiv) 95 65 39 18 217
?R3daYa> (Haskovo) 73 46 B8 15 168
ZRbR3epnod (Pazardzh 136 125 24 14 299
toadta (Smol yan) 134 154 34 26 348
t h 3 e p RKaazhali) 57 51 29 18 154
Bulgaria 1,870 1,341 546 243 4,000

Primary forest residues
[kton dm]

[ J1w0-70

[ 71-200

[ 201- 350

B 5 - 700
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Figure 28 Distribution of primary residues p otential from forests Kton d.m. (S2BIOM base potential 2020)

The export of roundwood for the period 2012 -2016 was approximately 748,071 cubic meters (561,053 t) compared to
0.6 million cubic meters of imported roundwood 32,633 m 3 (24 475t). The most impo rtant exporting countries for

Bulgaria are Greece and Turkey.

Table 3.2.2 summarizes how the harvest levels and the total additionally harvestable stem wood and residue resource
relate to the total yearly fores t biomass increment. It becomes clear from th is table that in almost all countries, the
common harvest levels are considerably below the yearly increment level, this also applies to Bulgaria. Part of this low

level can be explained by a skewed age structur e in the forest population but may also refer to a large unused

potential.
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Table 22 2010, 2020 and 2030 EFI-GTM harvest levels expressed as % of yearly average biomass increment level in
forests. (Source: Biomass Policies, Elberse n et al., 2016)

Country 2010 2020 2030 2010 2020 2030
AT Austria 60% 53% 59% 110% 91% 86%
BE Belgium 55% 55% 53% 87% 87% 85%
BG Bulgaria 22% 18% 18% 55% 44% 43%
HR Croat ia 72% 67% 64% 181% 169% 162%
Ccz Czech Republic 69% 75% 2% 110% 99% 100%
DK Denmark 24% 17% 17% 68% 46% 41%
EE Estonia 56% 68% 68% 103% 98% 93%
Fl Finland 59% 57% 53% 64% 58% 53%
FR France 29% 26% 35% 83% 68% 71%
DE Germany 43% 47% 50% 76% 76% 74%
EL Greece 35% 46% 48% 80% 80% 80%
HU Hungary 23% 33% 30% 79% 75% 66%
IE Ireland 36% 40% 47% 67% 60% 68%
IT Italy 8% 10% 13% 88% 84% 80%
LV Latvia 44% 42% 55% 94% 95% 115%
LT Lithuania 49% 49% 53% 84% 74% 76%
LU Luxembourg 44% 48% 63% 109% 98% 108%
NL Netherlands 36% 31% 33% 60% 53% 53%
PL Poland 47% 56% 53% 79% 78% 73%
PT Portugal 58% 56% 63% 88% 85% 97%
RO Romania 26% 36% 35% 65% 56% 53%
SK Slovakia 95% 81% 82% 120% 105% 104%
Sl Slovenia 21% 31% 45% 161% 167% 156%
ES Spain 41% 39% 35% 73% 65% 60%
SE Sweden 69% 62% 62% 93% 81% 77%
UK United Kingdom 45% 47% 49% 80% 78% 84%

Data from the National Forest Biomass Energy Action Plan 2018  -2027 for so-called falling wood (= primary residues in

the S2BIOM data), such as the difference between standi ng and lying timber, consisting of branches, tops, etc., much
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of which remain unused , show a large reserve of unused scrap wood. The quantity varies for the period from about
1,091,000 m3 in 2014 to 1,402,000 m 3 in 2016. The actual quantities used for the peak period are more than symbolic
and decrease from 25,581 m 3in 2012 to 10,803 m 3 in 2016. How much of this crap wood can be removed depends on

local circumstances regarding technical limitations, biodiversity uses and needs for maintaining soil nutrient s and
carbon. The potentials of residual biomass from S2BIOM (logging residues) in t able 3.2 -1 take account of these
limitations and show sustainable removal rates of around 800,000 ton (600,000 m 3) for whole Bulgaria, which is clearly

lower than the quant ities estimated in the National Forest Action Plan mentioned above.

Forest biomass according to the National Forest Biomass Energy Action Plan 2018 -2027 (NAPEGB) includes forest -wood
biomass from the categories of medium, small wood and firewood, minus th e quantities consumed by large enterprises,

as well as the exported and of timber ha rvested, recalculated as energy equivalent as gigajoules and tonnes of oil
equivalent (toe). 35% for coniferous and 45% for deciduous wood is forest biomass for energy prod uction. These
percentages vary and include volumes of firewood (up to 15%) as well a s bark and stumps (18%), branches and apex

of about 17 -22%. Calculated in this way, for the period 2012 -2015 the harvested utilised in the country biomass is 1
578 233 t DM that has an average annual energy equivalent of 731,000 toe, of which 19.5% or 142, 400 toe has
coniferous firewood and 80.5% or 588 600 toe have deciduous firewood. Only planned branches and tops have an

average annual energy equivalent of 59,800 toe, of which 21 100 toe or 35.3% have coniferous branches and apex

and 38 700 toe or 64.7% have deciduous branches and tops.

3.3 Secondary biomass resources from forestry: wood processing

industries

In the forest sector stem wood, primary residues and secondary resid ues from forest industries are available. For
bioenergy and bio -material potential assessment we particularly focus on availability of primary and secondary
residues as stem wood conversio n to energy is not the most resource efficient and therefore prefera ble use. The
assessment of the stem wood and primary residue potentials is done by using the EFISCEN model and using national
forestry inventory data as input. The secondary forestry resi dues from sawmills and wood processing industries build on

the poten tials assessed in EUWood and S2BIOM in combination with some up -dated data from national sources.

http://www.fao.org/forest  -resources -assessment/current -assessment/country -reports/en/

The transformation of the wood raw material into a semi -finished product is known as first machining, and it is carried
outinatypical woodworking enterprise. The transformation of semi -finished products into finished pr  oducts takes place

in furniture enterprises, where a second machining is carried out, which is also related to residues of wood.

By type of wood waste can be classified in to three groups:

T  Solid - covers, cuts, cuts, slats, veneer pieces, in some cases cros  s;
T  Soft - sawdust, sawdust and sandpaper;

Tree bark.

Soft wood residues and crushed solid residues are channeled as energy source - for direct combustion at the plant

wher e they are produced or for the production of briquettes and pellets. The percentage s hare of wood for energy

purposes in the balance of wood  -processing raw material is as follows:



http://www.fao.org/forest-resources-assessment/current-assessment/country-reports/en/
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1 In the production of wooden shaped materials (WSM) from coniferous logs: 14 -18% wood residues and 10%

9 Inthe production of WSM from deciduous logs: 27 -33% wood residues;

91 Inthe second machining (furniture enterprises): wood residues 27 -33%;
9 For the production of veneer and plywood: wood residues 33 -40% and bark 6 -8%. The real values for the
percentage of energy input in commodity production should be great ly reduced - wood by 60% and bark by 90%. This

is due to the fact that our woodworking industry is fragmented into thousands of small producers and is in poor
technologica | condition. The average production load of the companies producing profiled material s is 4650%, and

of the production boards is 70  -80%.

Solid bark -containing residues are usually shredded and transformed as energy raw material in the form of cod.
Indicat ors of energy wood chips and wood processing industry are not significantly different from wood chips. The
fractional composition of sawdust varies from 3 wt (coarse) to 0.5 wt (small). It depends on the type of saw machine

and the saws used.

Wood dust fro m grinders is a polydispersed material with an admixture of abrasive dust separated f rom the sanding
sandpaper. With a moisture content of 2%, the bulk weight of the grinding dust is 180 to 230 kg/m 3. Itis very effectively
used in woodworking companies as an energy raw material for combustion systems for boilers and dryers in

conjunction with fuel oil using the torch burning method.

In Table 3.3.1 wood potentials from forest industry are presented.
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Table 23 Secondary biomass potential from forests in Kton d.m. (S2BIOM Base potential 2020)

Ooeoa (Vidin) 3 6 1 4 13
hba>aeRaR (Mont a) 3 5 1 5 14
OsRGR (Vratsa) 2 4 1 5 12
ZdaYaa (Pl even) 1 2 0 28 32
] Yay (Lovech) 6 11 2 3 23
_(I?a?ncévz()))Qa ThasaYae ( 4 8 1 27 40
ORf 3aYa> (Gabrovo 3 6 1 3 14
¢1 30 (Ruse) 1 2 0 27 31
¢ Rb y 3Faegrad) 2 3 0 3 8
todoz3e3R (Silist 2 3 0 3 8
OR3aR (Var) 2 4 1 10 17
Oaf30y (Dobrich) 1 2 0 4 7
) 2908 (Shumen) 2 4 1 8 10
ThayaYoya (Targo 2 3 0 2 7
6) 3yRa (Burgas) 6 11 2 7 26
tdoYasa (Sliven) 3 5 1 3 11
gofrad (Yambol) 1 2 0 2 5
L@ R3 R ¥ RyamaZ®yord)S t 3 5 1 5 15
i(:stzn?’s;); (3eadocR) 1 2 0 21 o5
taedot (Sofi a) 9 16 2 26 53
6dRyaaYy3Re (Bl a 8 15 2 5 31
Zaszoaod (Pernik) 2 4 1 2 10
t138a08e0d (Kyust 3 6 1 2 13
ZdaYeo¥Y (Plovdiv 6 12 2 33 52
?PR3daYa> (Haskovo 5 9 1 4 20
ZRbR3enod (Pazar 8 15 2 47 72
toadta (Smolyan) 8 15 2 2 28
thseoRdo (Kardzh 5 9 1 3 18
Bulgaria 103 190 28 291 612
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Respectively, according to data of National Action Plan for Energy from Biomass 2018-2027 the secondary

residues/wast es are:

Table 24 Assessment of secondary wood residues in tonnes

2012 167 079 282 940 450 019
2013 175 397 333 030 508 427
2014 161 151 265 078 426 229
2015 181 259 330 016 511 275
2016 164 442 344 518 508 960
average 169 865 311116 480 982

The expert assessment is based on the assumption that roundwood residues are 26% for the coniferous and 30% for
deciduous wood and 26% for both type of technological residues. . So considering both S2BIOM and National Action

Plan for energy the secondary r  esidues available are in the range from 480 to 600 Kton d.m..

Secondary biomass resources are considered as wood waste, generated as part of the production process or when

the wood product is  discarded at the end of its life.

3.4 Forest biomass mobilisation options

The balance of roundwood (2018) by category shows that the remaining timber produced in the categories average,

small, firewood and top with an average annual size of 5,400,374 m3 (80% of the average annual production of wood)

is perfectly suitabl e for production and consumption as forest biomass. With regard to available forestry resources,
especially those in the categories of medium, small and firewood, ie. so, called technological w  ood and firewood, it
can definitely be concluded that in Bulgar ia there is sufficient resource for utilization in the form of forest -wood biomass,

including for energy production.

The structure of the harvested wood in the country shows that the main share is wood from the categories of medium
and small size wood - about 80%, which makes them extremely suitable for energy production, but also for the

production of boards, pulp, paper, hardboard and other technological processing.

In fact, the wood biomassi s a sum of the forest residues, unprocessed (small non  -waste wo od) and secondary residues
from wood processing industries. In wider context, biomass covers products, materials including wood and agro -

ligneous residues, waste and related industries that can be used as fuel to harness their energy potential.

According t o the Second National Progress Report on Bulgaria in the Promotion and Use of Energy from Renewable
Energy Sources in 2011 totally 221,428 GJ (5.3 ktoe) of wood biomass was consumed for energy purposes, of which
208,771 GJ (5 ktoe) in the Industry sector. The wood residues used in the manufacture of timber and articles of wood
and cork, amount to 975 GJ or 230 toe. In 2012, 854 873 tonnes of wood resources (209.65 ktoe) were required for
energy purposes, of which 688 964 t (169 ktoe) was consumed in the Ind ustry sector and 165 909 t (40.7 ktoe) in the

OHousehol ds, trade and public servicesbo. Mo s t of the wood resi
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paper, paperboard and articles of paper and paperboard and manufacture of furniture.

A large part of the technological secondary residues is used as a raw material for energ

energy) and are incinerated in woodw

orking heat plants for own use (over 50%). Another part is used as a raw material

for the production of briquettes and pellets. For Bulgaria, woody biomass is a resource whose wider use will al

reducing dependence on imports of energy resources and will
of heating - the transition from primitive biomass (use of wet wood for firewood in stoves with low efficiency

to modern biomas s (biofuels burned in heating installations with efficiency abo

contribute to security of energy supply. Modernization

heat for example, biomass will reduce the use of firewood in the household, which is one of the main reasons for higher

concentration of particulate matter in the air.

According to the study potential of forest

-wood bi omass in Bulgaria, market and opportunities for its utilization, the

technical potential of forest biomass for energy recovery is estimated at about 44.4 PJ /y.

3.5 Summary and conclusions in rel

Bulgaria possesses good potential for bi

Woodland and forests have traditionally been very important in Bulgaria

culturally. They contain a great diversity of species, ranging from broad

widespread species) to conifers (mostly spruce and pine).

More than one third (38%) of the country's territory consists of forest land. The proportion o

27 average (43% of the total lan  d area in 2014).

Present it in a table like presented underneath:

ation to SWOT elements

omass production due to the large available area of forests and land.

& ecologically, economically and socio

-leaved trees (with oak and beech the most

A Development of new bio
lignocellulosic base
A Biomass production for low ILUC biofue Is

-based products on

Strengths Weaknesses
A Dominating publicly owned pattern -large share of | A Short and vertical value chain
state ownership of the forest is a good prerequisite A Presence of ill egal logging and harvesting
for sustaina ble management A Inefficient utilisation of firewood for heating
A A long tradition in forest management, uniform A Attitudes an d ambitions of investors towards the
forest management system utilisation of wood for electricity production instead
A Availability of 10 -years local/regional forest plans, of production of efficient solid fuels and heat
good planning of biomass flow balance, A High percentage of firewoo d in energy balance
A Possibilities for additional mobilisation of primary due to the energy poverty (in rural areas and even
forest resources in the larger citi es)
A Forest processing industry is growing and leads to A Inefficient burning of wet firewood in primitive
more secondary forestry residues stoves and high emissions of PM
A Well-developed industry for glued boards and A Difficult access to the forest, sloping terrains
chi pboard, pulp, paperé A Unused harvesting residues - tops, branches and
A High percentage of firewood in energy balance stumps of the trees
A Insufficient human resources
Opportunities Threats
A Mobilisation of unused biomass for future bio A Climate changes - erosion of forest terrains,
based materials production probability for fire occurrences, risk agents as

insects)

A Concerns for overharvesting

A Primary (unprocessed) wood export to Turkey and
Greece

CELEBio

als; manufacture of

y purposes (mainly thermal

- 30-40%)
ve 90%). By supplying households with

f forest land is around the EU
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Figure 29 SWOT analysis for forestry sector

4. Biomass supply: waste

Bulgaria is among the countries with the lowest number of separately collected waste and management or recycling.
In 2018, 39 facilities for waste recycling (paper 0 8; plastic 0 25; glass 6 4; meta Isd 2), 55 regio nal waste management
facilities, 6 factories for waste treatment/ for backfilling, 50 waste water treatment plants (landfills) and 9 facilities fo r

waste energy recovery operated in Bulgaria (6 incinerating facilities, 3 biogas plants base d on sewage sludg e).

M 3080 thousand tons of municipal waste was generated in 2017, 1789 thousand tones (58%) of which were sent
for preliminary treatment and 1142 thousand tons (37%) of which were deposited in landfill.

149 thousand tons or 4,8 % of total municipal waste g enerated in Bulgaria was collected separately.
108 304 thousand tons industrial non -hazardous wastes and 14,011 thousand tons industrial hazardous wastes
were generated in 2017, about 4,515 thousand ton s of waste recovered and 11,637 thousand tons of wast e

was landfilled.

4.1 Introduction

In order to calculate the potential of biowaste the following approach was implemented:

1 First the total waste generation per category of waste was taken

2 Thenthe waste t reatment categories were identified per type of waste

3 Waste treatment factors were applied to the total waste generated to identify which part is already going to
alternative useful uses (e.g. compost, backfilling etc.) and which part of the waste is avai lable for further
conversion into energy or other fut  ure bioeconomy uses. So, the part already going to energy is also perceived

to be available as part of the potential.

The total waste generation reported by Eurostat in Table 4.1 -1 (last column) is onl y the basis for assessing the biomass
potential in th is study. The waste assessment was done for 2010, but for several countries the waste generation data

from Eurostat were fully (for all categories of waste) or partly (for some categories of waste) repla ced by national
figures of waste generation. A disti  nction is made between data used to determine the total waste generation and

data to determine the current waste treatments. The latter figures determine the final potential.

It is clear that the potent ial for biowaste is large (almost 600 kton d.m. pery  ear). However, at this moment it is very
challenging to further process this waste in energy, compost and other biomaterials because it is mostly collected in a

mixed form together with other inorganic w aste types. In order to improve  these many investment s, need to be made

in waste separation at the source and/or after collection.
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Table 25 Bio-waste collectively and separately collected Kton d.m. (S2BIOM Base potential 2020)

Ooeoa (Vidin) 12 2 15
a9 eRaR (Mont a) 16 3 19
OsRGR (Vratsa) 18 3 22
ZdaYas (Pl even) 23 4 28
] Yay (Lovech) 12 2 14
Oadode ThssaYe (Veliko Tar 21 4 25
0 Rf 3 a(@abrovo) 10 2 12
¢13a (Ruse) 18 3 21
¢Rby3s3Re (Razgrad) 9 2 11
todo3e3R (Silistra) 9 2 10
OR3aR (Var) 33 6 40
Oaf30y (Dobrich) 13 3 16
") saa (Shumen) 12 2 14
ThayaYoya (Targovishte) 8 1 9
6)3yR3 (Burgas) 25 5 30
tdoYaa (Sliven) 11 2 14
q 9 ¥ adambol) 7 1 9
teR3R yRya3R (Stara Zagor a 18 3 22
tadot ( 3 e oSbfm¢skliksa)) 71 14 85
tedot (Sofi a) 14 3 17
0dRyaaYy3Re (Blagoevgrad) 19 4 22
Zaszoaod (Pernik) 8 1 9
t138a9eo0d (Kyustendil) 8 1 9
ZdaYeoY (Plovdiv) 38 7 46
? R 3 d a(Maskovo) 14 8 17
ZRbR3enod (Pazardzhik) 16 3 19
toadta (Smol yan) 7 1 9
t h 3 e poR d( Kzhati)d 9 2 11

Bulgaria 481 92 573
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Table 26 Hazardous and non -hazardous post -consumer wood Kton (S2BIOM Base potential 2020)

Ooeoao (V|d| n)

heraeRaR (Mont a) 0.2 0.7 1.0
O3RGR (Vratsa) 0.2 0.8 1.1
Z d a Y (Peven) 0.3 1.1 1.4
] Yay (Lovech) 0.2 0.5 0.7
Oadode ThsasaYe (Veliko 0.3 0.9 1.2
ORf 3aYa (Gabrovo) 0.1 0.4 0.6
¢13a (Ruse) 0.2 0.8 1.0
¢Rby3sRe (Razgrad) 0.1 0.4 0.5
todasxmR (Silistra) 0.1 0.4 0.5
OR3aR (Var) 0.4 1.5 1.9
Oaf 3 gDpbrich) 0.2 0.6 0.8
") saa (Shumen) 0.2 0.5 0.7
ThayaYoya (Targovishte) 0.1 0.3 0.4
6)3yR3 (Burgas) 0.3 1.2 1.5
tdoYaa (Sliven) 0.1 0.5 0.7
gofad (Yambol) 0.1 0.3 0.4
teR3R Yy Ryas3ZBgorg)St ar a 0.2 0.8 1.1
teoedot (3e8adodéMltsa)l Sof i a 0.9 3.2 4.2
tedot (Sofi a) 0.2 0.7 0.8
6dRyaaYy3Re (Blagoevgr a 0.2 0.8 1.1
Zaszoaod (Pernik) 0.1 0.3 0.4
t138a9eo0d (Kyustendil) 0.1 0.4 0.5
ZdeaYeo¥Y (Plovdiv) 0.5 1.7 2.2
?R3deaYe (Haskovo) 0.2 0.7 0.8
ZRbR3enod (Pazardzhik) 0.2 0.7 0.9
teoadta (Smolyan) 0.1 0.3 0.4
thsenRdo (Kardzhali) 0.1 0.4 0.5

Bulgaria 6.2 21.9 28.1
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Figure 30 Distribution of total bio waste potential over country
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Figure 31 Distribution of total post -consumer wood potential over country
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4.2 Waste from waste water treatment

Sewage sludge is an organic product that results from the treatment of wastewater after residual precipitation. They

are generated by the separat  ion of these residues during the various stages of the wastewater treatment process.
Sludge contains valuable a gricultural ingredients (including organic matter, nitrogen, phosphorus, potassium, and to

a lesser extent, calcium, sulphur and magnesium), but  they may also contain contaminants, which typically include
heavy metals, organic contaminants and pathogens. T he qualities of sludge are determined by their source, by the
initial concentration of pollutants in the treated water, as well as by the technic al characteristics of the processes

carried out in connection with the treatment of waste water and sludge.

Table 27 Sewage sludge from water treatment plants by district

Blagoevgrad 749.75 795.24
Burgas 2 653.75 3 098.56
Varna 9 227.20 9817.80
Veliko Tarnovo 2123.00 1891.23
Vratsa 433.91 438.80
Montana 1250.70 343.82
Pazardzhik 548.00 801.04
Pleven 1684.00 1648.10
Plovdiv 3206.40 4 835.00
ruse 6 555.00 6529.03
Smolyan 537.82 486.56
Sofia 32 959.00 31 458.00
Stara Zagora 1924.40 1 878.60
Haskovo 586.93 1622.47
Shumen 966.33 1317.44
Pernik 336.46 294.87
Total 65 742.65 67 256.56

Source: Executive Agency  Environmental Protection

The most common disposal of sewage sludge is landfill. The use of sludge in agriculture and forestry, for the purpose of
restoration of damaged terrains, as well as for fuel in various processes, is conditioned by the content of nutrients in

them and the possibility of extraction of useful ingredient s - nitrogen, phosphorus and others. The use of sludge in

agriculture and forestry is a good way to recycle it under the requirements of National and European legislation.
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For the yea r 2017 there are no data on sludge with code 19 08 05, which have been s ubmitted for co -incineration in

cement plants and power plants in connection with the fulfilment of the energy recovery targets.

Table 28 Sewage sludge from wat er treatment plants

deposited 6180,02 6 908,20
temporarily stored 18679,01 23 241,89
used in agriculture 26229,46 22 521,19
used for restoration of damaged terrains 11439,70 12 234,84
submitted for fertilizer and biogas production 3263,99 3810,90

Source: Executive Agency Environmental Protection

Fifty six %(56%) of sewage sludge is utilised, 34% -temporarily stored , 10%-deposited

4.3 Current wastet reatment and unused potential estimates

The following facilities operated in Bulgaria in 2018:

72 operating landfill sites in Bulgaria
39 facilities for waste recycling (paper 0 8; plastic 9 25; glass 0 4; metals 9 2), 55 regional waste management
facili ties, 6 factories for waste treatment/ for backfilling, 50 waste water treatment plants

1 72 facilities for waste recovery with backfilling, where 1813 thousand tons of waste was recovered (58% of all
waste generated in Bulgaria)

T 9 facilities for waste ener gy recovery operated in Bulgaria (6 incinera ting facilities, 3 biogas plants based on
sewage sludge)

1 6 facilities for waste incineration for the purpose of energy recovery

Table 4.3 - 1 summarizes data on waste treatment facilities and amount of waste tre ated in years of 2018.

Table 29 Waste treatment facilities and amount of waste treated, Bulgaria

Generated households waste

Total generated households waste thousand t 2862
Directly deposited waste s thousand t 834
Households waste submitted for pre  -treatment thousand t 1813

Household waste submitted for recycling thousand t 215
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Generated waste per capita kg/capitaly 407

MUNICIPAL WASTE FACILITIES

Landfills and installations for treatmen t of household waste number 72

Occupied area of landfills and installations for treatment of household waste dka 2614

Residual capacity of landfills and installations for treatment of household

t hous a3 16429
waste
SETTLEMENTS AND POPULATION WITH ORGEZED GARBAGE COLLECTION
AND TRANSPORTATION
Settlements units 4698
Share of the population covered by organized waste collection systems % 99,8

4.4 Summary and conclusions in relation to SWOT elements

Bulgaria shows continuing progress in waste manage ment sector improving wastes inventory, as well as reuse and
recovery of waste. Still the largest share is still going to landfill. Generated waste per year amounts to 120.5 million
tonnes, 2.922 million to nnes of which are municipal wastes (442kg per capi ta in 2018). The largest share of municipal

waste (1.828 thousands) tonnes are still disposed (mainly landfilled) (61%).

Due to the fact that the biodegradable fraction of municipal solid waste has a low ¢ alorific value, the incineration
technology is com plex and expensive, and the public acceptance of incineration is low, biological treatment of the
biodegradable organic fraction of MSW is an attractive alternative. Moreover, digestion also produces energy in the
form of methane gas (CH4). The composting type of treatment (material recovery) of biodegradable waste is
increasing. Some municipalities are able to use the created compost for their own purposes, but many others are

simply left with the surplus. Still significant amount of waste that could be en ergy/materially recovered ends up in
landfills and unused. Existing biogas facilities for energy recovery are not covering the generated agricultural wastes.
Education of households to separate their waste at the source is required as well as fair wastes  taxes system should be

established 9 based on real amounts generated instead of value and location of the building.

The product of biological treatment, compost, can be recycled due to its fertilizing prope rties - mainly N, P and K and

its capacity to main  tain and restore the soil quality.

There is a lack of both knowledge on bioeconomy perspective, ap
National, regional and local level. Some bad practices for wastes utilisation, including agro -wastes, sewage sludge
generate negative public perceptions. Still the taxation for h o us e h wast & dhased on property value instead of

the amount of waste generated.

Biodegradable waste amounts, currently landfilled , could be utilised for energy and/or material rec overy. The concept

of owaste marketdé should be i mplemented to support waste for en
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on by -products and e nd-of-waste status of wooden and

sunflower husks w aste proper regulationis not developed enough.

Although there is a slowly increase of knowledge on waste management, it is system is still in early phases.

Strengths

A Development of waste management
infrastructure that can be used for energy and/or
materi al recovery

Weaknesses

A still small share of recycled waste

A Bad practices for implementation of separation of
wastes collection

A Opportunities for improvement of performance of
waste management under the guidance of the EU
directives.

A Turning bio -waste, residues and discards into
valuable resources and creati on the innovations
and incentives

A Knowledge -based production and utilisation of
biological resources, biological processes and
principles

A Knowledge transfer
countries in EU

A Introduction of innovative technologies for
biodegradable waste utilization

A EU support/funding for improvement of waste
management infrastructure and waste
management system

A Utilization of currently landfilled biodegradable
waste

A Implementation of "Waste Market"

from more ad vanced

A High existing potential for utilization which is A Landfilling practices - significant amount of waste
currently still going to landfill that could be energy/materially recovered ends up
A Development of separate waste collection on in landfills and unused
household level A Relatively slow implementation of legislation
A Utilisation of manure in agricultu  re framework
A Utilisation of sewage sludge A Bad examples of waste management and utilisation
of wastes
A High collection and operational costs for waste
management
A Lack of knowledge on bioeconomy principles and its
possibilities
A Poor public awareness of waste separation/
management
A Lack of proper regulation on by -products and end -
of -waste status
Opportunities Threats

1  Lack of public willingness for waste  separat ion,
utilization for energy/recovery purposes
A Lack of recognition for the opportunities in waste
utilization within bioeconomy principles
A Backwardness and lack of change within legislation
and strategic framework
A

Indifference of sector stakeholders

Figure 32 SWOT analysis of waste sector
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5. Bio-based products industries and markets

5.1 Current bio -based industries

The stage of development of bio  -based industry in Bulgariais in its initial stage. Bulgaria belongs to the group ofstomode
innovatorsé in the Innovation ScoreBoard, meaning that is well
to be a relatively new paradigm to the major share of the Bulgarian business. At the same time leading innovative

Bulgarian companies, alt hough limited in number, might be excellent showcases at EU level or globally, demonstrating

how adopting bioeconomy principles impact their performance.

The bio -based value chain transforms the biomass or extracts components from it to make them usable fo r the bio -
based product industries. The industries transforming the biomass can also be the direct manufacturers of a final

product. This means that the boundary between the transformer industry and the bio -based product industry can be
somew hat blurry. Using the NACE classification, the main industries that may eventually transform the biomass and
manufacture or may potentially manufacture bio -based products encompass industries that are grouped in Section

C Manufacturing and Divisions. Dat  aonthatleve | of categorization presents a very rough classification of the activities,
The absorption of the biomass potential in Bulgaria depends on the availability of the following main factors:

- Usage of efficient technologies for direct biomass comb ustion;
- Implem entation of energy production technologies;
- Availability of infrastructure allowing the usage of different types of biomass;

- Development of the biomass market in the country.

The companies are still lagging in the bio  -based R&D; the connectio n between them and the research institutes and
universities is not well established. They are part of different industries and sectors (energy, pulp and paper, agriculture,
plastics, textile, pharma, etc.), focused on the traditional manufacturing and proc essing. There is a little or no focus on

bioeconomy or the opportunities for creating new value chains.
Competitive bio -based products for the market in Bulgaria:

- Herbal phyto -pharmaceutical products

- Pellets

- Rose, lavender and other oil products: cosmetics , pharmaceutic als
- Timber houses

- Furniture

- Renewable energy

- Textiles

- Bio oils
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Energy sector - renewable energy

Biogas
Biogas is produced mainly from organic residues as energy crops and animal by -products. Biogas production from
anaerobic fermentation of biomass and from sewage sludge is still negligible. There are 11 biogas plants in Bulgaria

that is 2 plans per 1 Mio people in the country in 2017. The average biogas plant size is 1.2 MW/plant. No any

biomethane production plant established.

Biogas is used for elect ricity and heat generation, in the agriculture sector and in the other services activities sector.

Heat pr oduction

Heat production in Bulgaria is mainly based on individual heating systems as pallets heaters and boilers. Two wood
chips -based biomass plan s for district heating are operating & total installed power of 13 MW. Several wood processing
companies pr oduce heat based on wood wastes for their own needs. Two district heating plants co -fire wood chips in

the cities of Sliven and Gabrovo.

Electricit y production

According to the National Agency for Sustainable Energy, the electricity produced from solid biomass in 2017 are:

- TPP Mondi Stamboliiski (17.2 MW) - 92,804,371 MWh

- BEP Eco Energy and Sarnitsa (1.3 MW) - 2,729,195 MWh

- Khan Bogrov Biopower Plant  (0.855 MW) - 2,108,659 MWh
- BEP Rodopi Belovo (1.75 MW) - 213.852 MWh

Pellets

There are 59 operating enterprises in Bulgaria for 2018, and in recent years the production of pellets is growing. The

production capacity for 2018 is 302,000 tons, and the actua | production is 162,000 tons.

The raw materials used by Bulgarian producers are mainly soft wood or coniferous wood, namely white fir, black pine,
white pine, spruce, etc., and the rest of the producers use hardwood or deciduous wood, such as horse chestnu t,

beech, acacia, white birch, common and milk maple, mountain elm, oak, walnut, willow, etc.

The quality of the pellets is determined mainly by the type of wood used. Also important are the moisture content of

the pellets, the ash content, their calorific value or heat of combustion, the content of carbon, hydrogen and nitrogen

in the pellets, sulfur an d chlorine content, as well as mechanical stability and bulk density. The moisture in the wood

pellets is on average about 6%. The ash for class A1 must be less than 0.7% and for class A2 less than 1.2%. The heat of
combustion of working fuel is 17.19 MJ/k g or it is 4.80 kWh /kg about 5 kWh/kg. The average carbon content of the
pellets is 50.90%, hydrogen is about 6%, and nitrogen for class Al should be below 0.3%, for class A2 below 0.5%. The

bulk density of the pellets is 651 kg/m3 and the mechanical stab ility is 98%.




%
RR|

Il \Bio-based Industries Rl Horizon 2020

* * . . -
B L B European Union Funding E LE B
Consortiu Sk : ( :
sl L bl for Research & Innovation 10

This project received funding from the BBl JU under ~ the EU Horizon 2020 research and innovation programme under grant agreeme nt No.838087

Biofuels

Bulgaria has sufficient areas to provide raw materials needed for the production of biofuels without causing negative
impact on the f ood and beverage industry. Table below shows estimates for the production of biofuels for growing
energy crops. The areas were defined based on the crops currently grown in the country for the production of biodiesel
that have low concentrations of fatty a cids, leading to a high iodine index (140) of the biodiesel produced. The areas

necessary to reach t he binding target of 10 % of biofuels by 2020 is 509 001 ha.

Almagest 6 a joint -stock company is with current annual production capacity of the plant is 30 million liters of ethanol
and 24 000 tonnes of DDGS (high -protein animal feed). The plant processes 80 000 tonnes of grains per year (mainly

wheat and corn).

Astra Bioplant LtD is a modern plant for production of vegetable oils and biodiesel. The productio n installation affords

reaching annual capacity of 60 000 tons biodiesel.

Oberosterreichische Biodie sel Bulgaria LTD located at the shore of the river Danube is a producer of biodiesel and
pharmaceutical glycerin. The production capacity of the plant is 10 0 000 tons of biodiesel annually and 10 000 tons of

glycerin annually.

Buffalo and sheep milk prod uction

Bulgaria is among the 15 largest producers of buffalo and sheep milk in the world. Our country is known for its regions
with a very specific microcli mate, suitable for symbiotic development of authentic strains of Lactobacillus Bulgaricus

and Strept ococcus Thermophilus, thanks to which the famous Bulgarian yoghurt is produced.

Goose, donkey and rabbit meat production
Bulgaria is among the top 10 prod  ucers of goose, donkey and rabbit meat.
Herbal phyto -pharmaceutical products

There is huge opportuni ty in this field as Bulgaria is a leader in herb export, but lags in production of Phyto -
pharmaceuticals. The Bulgarian flora includes over 4100 species of higher plants (twice the number included in the
English flora), 770 of them are medicinal. The 250 0 f them are used in traditional and conventional medicine. Over 700

species are classified. as andangered species

Around 17 000 tons of dried or frozen herbs are exported from Bulgaria annually. They are sold on the international
market for over 25 million euro. We are a leader in herb export volumes in Europe and are among the top 3 exporters
in the world. Medicinal plants provide livelihood to local communities living in close proximity to their habitats

Even today, over 300 000 people rely on the income generated through the collection, cultivation, p rocessing and

trade of herbs in Bulgaria.
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Rose, lavender and other oil products: cosmetics, pharmaceuticals

Oilseed rose areas in Bulgaria have been increasing over the last 10 years. Downturns are observed in years when a
larger area of old plantations is renewed. The total area in 2017 is close to 4070 ha - 14% more on an annual basis and

20% compared to 200 9. The harvest in 2017 reaches about 13 t plants flowers.

Most suitable for the oilseed rose is the relatively small area between Stara Planina and Sredna Gora - from Strelcha in
the west to Zimnitsa in the east. The main production centres are the municip alities of Karlovo, Pavel Banya and
Kazanlak. Accordingly, the districts of Plovdiv and Stara Zagora concentrate 90% of the total area and 80% of the

number of holdings. The rest are mainly in Pazardzhik and Sofia -region.

More than 30 are companies and mor e than 50 are distilleries that produce and market rose oil. We expect total

production in 2017 to exceed 3 tonnes (2.53 tonnes ac cording to official 2016 figures).

Lavender areas have tripled in nine years, reaching 9600 ha in 2017. This year alone, they have increased by over 40%.
The significant growth is mainly due to the expansion of the area for cultivation of culture in North -eastern Bulgaria. The
districts of Dobrich and Varna report double -digit average annual growth after 2010 (in Dobrich, the are a doubles in
2017). Dobrudja gradually became the largest manufacturing region in the country, overtaking the traditional southern

central regions. High yield prospects have attracted many grain growers to include growing lavender in their
operations. The number of holdings in the branch reaches 1600 - four times more than in 2009. In the year alone -

between 2016 and 2017, the numbe  r of producers in the Dobrich district doubles, exceeding 640.

Furniture

Today in Bulgaria, according to official statistics , there are about 2,300 furniture companies and about 22,270 people
employed in the sector. Most have high -tech equipment, with go  od opportunities to win in new markets. Production

of furniture in Bulgaria is worth close to 400 million Euro, export of furn iture from Bulgaria - worth 316 million Euro. .

According to this indicator, the Bulgarian furniture industry shows a lasting and s ignificant development. In terms of
exports, Bulgaria is among the 40 largest exporters of furniture in the world and ranks 38 th,
Pulp & Paper

Bulgaria is a major exporter of paper and paper products in Eastern Europe. The production of wood, paper,
card board and products and the SMEs involved are of great importance for the country's economy, as these products
are related to  households and their availability, market demand and the guarantee of their specificity of use. The
country has arich resource  base for the production of wood, paper, cardboard and products. The paper, cardboard,

paper, and card - board manufacturing se  ctor accounts for about 1.4% of industrial production in the country and

accounts for about 1.4% of value added in the industry.
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Textile & Clothing

There is a significant opportunity to create a good value chain connected to the production of textiles an d clothing
as it is one of the most traditional sectors in Bulgaria. It has become one of the Bulgaria's most competitive industri esin

recent years with considerable investment, and export and employment opportunities.

Export of textiles and clothing is n  ow going through another boom and is close to the strongest years before the crisis.
European countries remain our traditional ma rkets. A great number of major companies have been returning to
Bulgaria because of its geographical location, tradition ally good relations and technological capabilities of Bulgarian
enterprises. Bul gari ads bi ggestlloeed lpydtalyt Frante, Glcere and SpamaDomesticGer many ,

consumption is relatively small.

Bio Chemicals

Unfortunately, they are no  data just about the bio chemicals industry on the national level. Generally, the chemical
industry plays an important role. The ¢ hemical sector is highly interconnected with other sections of the manufacturing
industry, such as plastics and rubber, textil  es, electronics, automotive and others, and represents for them an important
sub-sector. There is also an Institute of Organic Che  mistry and Biochemistry of the Bulgarian Academy of Sciences. The
Institute carries out fundamental research in organic chemis try, biochemistry and related disciplines, focusing in

particular on medical and environmental applications.

Bio Polymers

In Bulgaria, the Institute of Polymers within the Bulgarian Academy of Sciences is the leading centre in the field of
polymer scienc e in Bulgaria. Its activities include fundamental and applied research in the field of polymers and

polymer materials.

The researc h is focused into three main topics:

New polymers and innovative polymeric (nano) materials and technologies

1 Polymers of diff erent macromolecular architecture, topology, and functionality by controlled polymerization
processes and/or modification reaction S;

2 Colloid aqueous systems based on amphiphilic copolymers - formation and stabilization of polymeric aggregates
of different structure;

3 Polymer-organic and polymer -inorganic hybrid nanomaterials (nanoparticles, nanofibers);

4  Advanced methods and apparatus development for fabricating nanostructured fibrous materials

(electrospinning, electrospraying).
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Polymeric materials for medicine, pharmacy and biotechnology

Smart systems based on temperature - and pH sensitive polymers for sustained/controlled drug del ivery;
Electroactive composite materials for actuators, sensors and switches;
Nanocarriers (nanoparticles, nan  ocapsules and nanofibers) of bioactive (macro)molecules;

Hydrogeles and cryogels for immobilization of drugs, enzymes and cells;

ga A W N B

Phosphorus-contai ning biologically active materials - poly(aminophosphonate) and supramolecular
polyphosphoesters;

6 New polymeri c materials with improved biocompatibility or targeted biological activity.

Polymeric materials for alternative energy sources and polymers from renewable and unconventional resources

Polymeric membranes for power converters
Active polymer layers for orga  nic solar elements
"Green" synthesis of biodegradable polymers

Biodegradable polymer mixtures and nanocomposites

a A W N BB

Recycling and recovery of polymer waste

Institute of Polymers is a co -founder of the Central and East European Polymer Network (CEEPN) which is an informal
association of polymer institutes and polymer groups affiliated to national academies of sciences in eight Central -and
East- Europe an countries. For ten years the Scientific Council has been granting the Best Young Polymer Scientist

Award of the Bulgarian Chemical Society that is a great stimulus for the younger generation of polymer researchers.

Institute as an important national re  search centre will support national plastics and rubber industry from the personnel,
technology and kno wledge viewpoints, and at the same time it will work internationally on all activity levels. The
scientific part is framed into two mutually linked progr ammes connected with polymer processes, bioactive polymers
and polymer composites. The research program mes create a sufficient space for the cooperation with the commercial

sector with an accent on innovations.

The Polymers Laboratory at the Faculty of Che  mistry and Pharmacy at the University of Sofia is another example of the
developed biopolymer research. Itis conducting research on polymers in the field of property and structure of polymers

and watersolible polymers, polyelectrolytes and biopolymers.

Phytopharmaceuticals:

There is huge opportunity in this field as Bulgaria is a leader in herb export, b ut lags in production of phyto -

pharmaceuticals. The Bulgarian flora includes over 4100 species of higher plants (twice the number included in the

English flora), 770 of them are medicinal. The 250 of them are used in traditional and conventional medicine.
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Around 17 000 tons of dried or frozen herbs are exported from Bulgaria annually. They are sold on the international
market for over 25 million euro. We a  re a leader in herb export volumes in Europe and are among the top 3 exporters
in the world. Medicinal  plants provide livelihood to local communities living in close proximity to their habitats. Even
today, over 300 000 people rely on the income generated through the collection, cultivation, processing and trade of

herbs in Bulgaria.

Actavis is the largest local manufacturer. Other big ones are Sopharma and Chaikapharma . The only state -owned
pharmaceutical manufacturer remains BB-NCIPB Ltd, which specialize s in products such as vaccines and

immunostimulants.BB -NCIPD Ltd. is a commercial company, 100% state ~ -owned, with over 130 years of history.

Ecopharm, BB -NCIPD Ltd., Himax Pharma, Adifarm GE Pharmaceuticals, Borola, "Unipharm"AD are among leading

pharmaceu tical companies in Bulgaria.
Cluster initiatives related to bio  -based industry

Green Synergy Cluster

Bulgarian Furniture Cluster

Black Sea Energy Cluster

Cluster Bio

Cleantech BULGARIA

Cluster Renewable Energy and Sources
Cluster Mechatronics and Automati ~ on
Textile Cluster and institute Dunav
Electric Vehicles Industrial Cluster

Gre en Energy Cluster

Automotive Cluster Bulgaria

TKK Bulclust- Textile Cluster

Do Bo o Do Po To Do Po Do Do Io o Do

Bulgarian Association Polymers

5.2 Advanced bio -based initiatives: demo and pilot plants and

major inno vation activities

The accredited analytical laboratory at the Energy Agency of Plovdiv tests and investigates the chemical composition

of solid biofuels, biogas substrates, by -products and residual products, sewage sludge ashes, filtration dusts and
biowas te in order to assess the possibilities for use of the various biomasses. The L aboratory for testing biofuels, compost
and biowaste (LBCBW) is equipped with modern equipment for testing of solid biomass according to the international

standards and based on  a problem -oriented methodology. The LBCBW is accredited according to the requi rements
of EN ISO/IEC 17025 with certificate of accreditation No. 192 LI / 10.09.2016. LBCBW is the first Bulgarian specialised
laboratory for testing of solid biofuels, biowast e and compost. In March 2017, LBCBW was officially recognised as a
testing bod y by the European Pellet Council (www.enplus -Pellets.eu/about -enplus/testing -bodies) within the ENPlus

Certification Scheme. In 2018 it was approved as a testing body under Good Chips Certification Scheme. LBCBW is

under preparation to cover the bio -based content testing.
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Laboratory complex at the Sofia Tech Park

The laboratory complex is one of the key elements of the Sofia Tech park, consisting of 11 laboratories and managed
by an independent consortium, established specifically for that purpose 0 Research and Development and Innovation

Consortium consisting of some academic institutions such as Sofia University, Technical University of Sofia, Medical

University of Sofiaand the Bulgarian Academy of Science. Laboratories within the complex carry out ind ependent and
collaborative research and development activities. The BioPharm Lab Complex includes three well integrated
laboratories and a supporting analytical center: Laborato ry for extraction of natural products and synthesis of

bioactive c 0 mpwiutnrds g l[odmor atory for eval uati on of bi ol ogi cal
devel opment and char a&i ¢éi ic paThdletsconaptedis designed toper form problem -driven and

industry -oriented R&D directed to efficient, value  -adde d and environmentally -friendly utilization of the national bio -

resources and valorization of industry byproducts and bio -wastes to obtain products with high added value.
Out of the total of 14 approved initiatives for the creation of centres of excellence and centres of competence under
the Operational program 0Science and intelligent growé, 5 of t he

centres and one centre of excel  lence)

Competency Center "Clean technologies for a sustainable environment - water, waste, energy for a circular economy"
Coordinator : University of Sofia 8 Department of Biology

Partners:

University of Architecture, Construction and Geodesy

University of Forestry

University OProféBurgdsen ZI|l atanovo
Institute of Physical Chemistry

Institute of Organic Chemistry with Center for phytochemistry

Institute of Microbiology

== =4 =4 -4 -8 -8 -9

Cleantech Bulgaria Foundation

The Clean8Circle Competence Center is focused on bu ilding an effectively functioning infrastructure on a modular
basis in the areas of 1) Control, Purification, Water Management; 2) Treatment, recycling, recovery and disposal of

solid waste; 3) Realization of energy and resource efficient economy by obtain ing renewable and alternative sources
of energy, materials and res  ources; 4) Stimulate innovation in sustainable environmental technologies and the circular

economy

Main activities :

Recovery of natural resources - chemical elements (phosphorus), gypsum, b io-raw materials and microbiological

preparations from water, slud ge and solid waste; to change and reduce the phosphorus content of wastewater with

its extraction through a single technology. Research activities will be focused on the use of algae and wet land
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technologies that combine a variety of eco, bio and energy be nefits and enrichment of bio resources (microorganisms

and microbiological agents).

Obtaining compost and bio  -fertilizers enriched with micro - and macronutrients

Development of fuel and elec  trolysis cells for the production of hydrogen from wastewater: Pro duction of energy,

electrical or alternative in the form of H 2, in the course of wastewater treatment and recovery.

Competency Center for the Sustainable Use of Bio  -Resources and Waste from Medicinal and Aromatic Plants for

Innovative Bioactive Products.

Coordinator : Institute of Organic Chemistry with a Phyto  -chemistry Center

Partners:

1  Agrobioinstitute

1 University of Sofia & Department of Chemistry and Pharmacy
1  University of Sofia

1 Institute of polymers at Bulgarian Academy of Sciences

The following la boratories will be established:

1.1 Laboratory &daAgrbiotechnol ogieso

Q¢

1.2 Laboratory Comparative metabolic analysiso

1.3 Laboratory aln vitro reproductiono

Qx
vs]

2 Department aadtsyethatucatompoundso

compo.l

2.1 Laboratory aPrepaexntiaotef babacal vcompounds and synthetic &
2.2 Laboratory aComplex analyses of natural and synthetic

3 Department aBioetsovity of produ

3.1 Laboratory avirological testso

3.2 Laboratory aMicrobiological researcho

3.3 Laboratory acCellular and mol ecular biologyo

3.4 Vivarium with a physiology laboratory

4. Department aPolymeric nutraceutical -BAB)d cosmetic for mul

ati ons:c
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4.1 Design and production of polymer -enhanced nutraceutical and cosmetic formulati

polymer-enhanced nutraceutical and cosmetic formulationsod
4.2 Laboratory aQual i-eanhancednuatraceutidal amdfcosmpetd y meor mul ad& i ons 6
5. Department abDevel opment ;bagwal iptry dauacn tsr&y)p aa ft nelra iFtSF
5.1 Laboratory aProducts and technologies developmento
5.2 Laboratory aQual ity control of productso

5.3 Laboratory aAssessment of food safetyo

Obje ctives

A Increasing investment in R&D and innovation for the efficient use of national medicinal and aromatic plant (MAP)
resources and utilization of agrobio  -waste;

A Market orien tation of research and enhancement of innovation capacity;

A Investments in moder n research infrastructure and equipment.

Expected results

A Concentration of scientific and financial potential and modern scientific infrastructure at the Center for
Competence f or the Strategic Objective: "Intelligent utilization of Bulgarian biodiversity for economic development
and sustainable growth"

A Development of green technologies to create innovative phyto products for medical, cosmetic and nutritional
purposes

A Encouraging and supporting farmers from different regions to cultivate MAPs as sustainable livelihoods

A Conservation of plant biodiversity in the country by developing smart and gentle approaches and technologies
for its utilization

A Increasing the capacity of Bulgaria  n companies to develop and implement innovative competitive products, with

mark et demand in the country and abroad

Competency Center oOPersonalized I nnovative Medicine (PERI MED)O
Coordinator : Medical University & Plovdiv
Partners

A Plovdiv University

A lnstitute of mineralogy and crystallography "Acad I|lvan Kosto

The project envisa ges:

1. Accreditation of the Biocatalysis Laboratory and Bioactive Substances for the preparation of experimental batches

of bioactive components that co uld be registered as food additives, and
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2. Certification of the Laboratory of Molecular Enzymology and Biotechnology for the creation and operation of

recombinant (genetically modified) micro -organisms for technological purposes.

There is a strong interes t in research products from companies, hospitals and universities in Bulgaria, the Balkans and
Eastern Europe. Pharmaceutical companies that are the main users of the data obtained - Novartis Bulgaria, NATSTIM
EOOD, SEVEX PHARMA, AMGEN, ROSH Bulgaria and o thers are interested in the studies related to oncology and onco -
hematology. Companies such as NEOFARM,  Sofia, PROGEN Ltd. (Biosystems) and others have expressed interest in the

scientific products and results of the project

Center of excellrince a&rMkc®lagdam technol ogi eso

Coordinator : Institute of General and inorganic Chemistry

Partners

Institute of Electrochemistry and Energy Systems Acad. E. Budevski  -BAS
Institute of Catalysis - BAS

1 Institute of Metal Science, Equipment and Technology with Center for Hydro and Aerodynamics "Acad. A.
Balevsky - BAS

1 Institute of Mechanics - BAS

T Institute of M ineralogy and Crystallography, Acad. Eve. Kostov -BAS

T Institute of Optical Materials and Technologies Acad. J. Malinowski - BAS

M Institute of Organic Chemi stry with Center for Phytochemistry - BAS

M Institute of Polymers - BAS

M Institute of Solid State Physics - BAS

1 Institute of Physicochemistry, Acad. R. Kaishev - BAS000670680 University of Sofia

1 Technical University & Sofia

1 Technical University - Varna

9  Technical University - Gabrovo

1  University of Chemical Technology and Metallurgy

M  Central Laboratory of Appli  ed Physics, BAS & Plovdiv
Three specific complexes: TU Complex - specialized in the field of mechanical engineering, Lozenets Complex -
focused mainly in the field of cl e-a&averingehe fieldsof meghaterscs an€adearp | e x G.  Mi

tec hnologies will support research activities in four work packeges:

WP1. Computer modeling and technology development and new engineering and materials reengineering;

WP2. Electronic, optical, sensory and bio  -mechatronic systems and technologies;

WP3. Mechat ronic systems and technologies;

WP4. Clean energy and green technologies.
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Coordinator : Institute of Electrochemistry and Energy Systems Acad. E. Budevski  -BAS

Partners:

=2 =4 =4 =4 =4 4 4 -

1

The scientific program is

hydrogen and fuel cells, bioener

Joint Innovation Centre

Institute of Engineering Chemistry - BAS

Catalyst Institute - BAS

Institute of General and inorga  nic Chemistry - BAS

Institute of Polymers - BAS

Central Laboratory of Solar Energy and New Energy Sources

BG H2 Society Association

South-We st ern University oONeofit Rilskio

Scientific Institute for Clean Technologies Association

storage and conversion of renewable energy.

grouped into five main thematic areas (batteries, photovoltaic modules and generators,

gy, integrated energy systems) that represent the main approaches to the production,

As a result of the project implementation, the research and innovation infrastructure will be established within two

technologi cal modules and one module for transfer and dissemination of knowledge:

Module 1 "Industrial Research" (4 laboratories): L1: "Batteries

and fuel cells"; L4: "Bioenergy

Module 2 "Experimental deve

energy systems;

Module 3 "Communication and

L4 Bi aener goarty ouiededrch focused on ge

through innovative processes and technologies.

Active clusters have been estab

" L2: "Photovoltaic modules and generators"; L3: "Hydrogen

lopment" (2 laboratories): L5 "HIT for energy storage and electromobility”; L6: Integrated

Knowledge Transfer": Knowledge Management and Technology Transfer;

neration of hydrogen from biomass and reforming of wastes

lished bringing together businesses (mainly SMES), research institutes, universities, local

and regional authorities. Cl uster initiatives related to bio -based industry - Green Energy Cluster, Bulgarian Furniture

Cluster, Cluster Bio, Black Sea Energy Clust er, Cluster Renewable Energy and Sources TKK Bulclust - Textile Cluster, Textile

Cluster and institute Dunav, Bulgarian ~ Association Polymers

Several clusters within the Association of Business clusters are part of DanuBioValNet project aiming at establishi  ng bio -

based industry networks across the Danube Region. The expectations are the emerging transnational cooperation of

clusters to foster bio -economy and eco

Consequently, the partners pur

objective

-innovations and lead to a strengthening of the regional economies.

sue a strong strategic orientation beyond the immediate and medium -term economic

of strengthening the regional economies . It is the strategic goal to establish cross-border strategic

partnerships, particularly in developing regions, with the help

creation of strategic investments, especially in emerging industri

of powerful cluster organisations in addition to the

es such as the bio -industry, will be enabled and

facilitated. This is envisaged to be achieved mainly by newly emerging or transforming value -added chains, which are

S
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increasingly being transnationally established and further developed as a result of the in creasing internationalization
of value -added processes. Common Action Plan covered 28 actions in 6 Focus Areas of the Joint Bio -based In dustry
Cluster Policy Strategy, including the findings and outcomes of the Policy stress testing reports and PLAs on the

regional/country level of the project partners.

Bulgaria joined as a member  BIOEAST Initiative 8 Central and Eastern European initiativ e for knowledge -based
agriculture, aquaculture and forestry in the bioeconomy. The initiative offers a shared strategic research and
innovation framework for working towards sustainable bioeconomies in the Central and Eastern European (CEE)
countries initi ating cooperation through a multi -stakeholder network and cluster at European level to facilitate joint

actions, includi ng the development of a national circular and bioeconomy strategy.

5.3 Future Biomass valorization options

The following future challenges are identified:

T  Need of establishment of durable and sustainable relations among science -education -business;
Incentve s to retain the available and attracting new o0fresh bl
and valuable knowledge;
1 Additi onal reforms in the areas of high and higher education for strengthening the practical focus and
covering needs of the labour m  arket;
Support for adoption of good EU practices, especially management capacity;
Creation and development of a data base or a network of scientific elaborations, waiting for market
realization, as well as dissemination of results of science projects;

1 Internationalization and advertisement with focus on guarantee and durable quality.

5.4 Summary and conclusions in relation to SWO T elements

Having long traditions in agriculture as well as regions with preserved biodiversity Bulgaria possesses enough land to
secure row materials for bioeconomy development. Bulgaria is a leader in exporting medicinal and aromatic plants.

Still the co untry is lagging in phyto -pharmaceutical products. There are more than 50 distilleries for essential oils
production, including  famous rose oil. Phyto -cosmetic industry is well developed. Bulgaria has great potential to foster
bioeconomy development. With a strong foothold in pharmaceutical, wood processing, pulp and paper, food and

beverage industry, there is room for significant R&D and innovation activities and new business models. However, there

is still a lack of communication between important stakeh olders and leaders of the bioeconomy sector in Bulgaria,
which could be a potential for improvement and closing the circle of mat erial and energy management in each
company.
Challenges for the development of the bio -based industry clusters:

A Bui | dteracomnections between different sectors

A Bui | d -basedwalbeichains (from feed - stock to products)
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A Smal | csiingenentbérs amckearly stage of their business development
A Lack of funding availability / accessibility
A Lack ofdearlstaandinng by co-mmdobstyi es§ggbio

Relevant strengths and opportunities in bio  -based industry in Bulgaria:

Although bio -sector is fairly new to Bulgaria, biotechnology is one of the most important and most widespread key

technologies in public re  search organisations as well as in business sector.

Biomass and bio -based products are related to the applications of life sciences and biotechnology in a broad variety
of sectors as the main innovation drivers of the knowledge -based bioeconomy (KBBE), lea ding to new growth and

competitiveness.

The potential of biomass comprising plant (mainly wood but also several other fast-growing plants) and single cell
biomass, originating from agriculture, industrial wastes, or cultivation, is in Bulgaria explored bot h for the conversion to

energy, bio -based products and biofuels, as well as for the production of chemicals (mainly pharmaceuticals).

There is an increasing interest for biomass production present among Bulgarian entrepreneurs who require significant

RDI contribution to the optimal use of resources that may provide competitive advantages for Bulgaria.

Examples of successfully translated R&D into manufactured goods and products in biochemical and bio plastic
production and in development of environmentally friendly new materials and substances can be found in Bulgarian

relatively large pharmaceutical and in smaller producers

In the recent years also, small knowledge -based companies providing biotechnology services have emerged. Larger
companies are all expo rters with already established position in the market. Several SMEs are emerging in the
biopharmaceutical sector through the technology transfer process. Recent investments in RDI were made in order to

address and support next technological readiness level phases, especially when it comes to biotechnology.

The Center of Plant Systems Biology and Biotechnology (CPSBB) with the help of the H2020 Teaming project PlantaSYST

will develop new products for the Bulgarian and the global market (breeders, farmers, en d-users), in particular new
diagnostic tools and technologies for plant breeding, new vegetable varieties resistant to biotic and abiotic stresses,

cultivars of vegetable crops with improved yield stability and nutritional, harvesting or processing qualiti es, and plant -

derived products with new pharmaceutical properties for innovative applications in medicine.

CPSBB will play an important role in transfer of knowledge and technology, and will be an important tool to support

the biotechnology sector and to i ncrease the deployment of industrial biotechnology.

There are several globally competitive industry segments in Bulgaria, which coincide with also a strong research
capacity in pharmaceutical, agriculture, chemistry, healthcare, etc. There is an opportunit y for Bulgarian science and
research sector to turn to developing innovative solutions with strong commercial potential in this field and transform

some sectors in bio -based. For example, traditional and declining automotive and maritime industry can devel op

advanced structures and materials.

Among the identified barriers for the development of the bio -based industry clusters are:
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Very limited awareness about the bio  -based industry;

No enough information about the opportunities to participate or c reate new value chains and the benefits
for the participants;

Absence of specific bio -based industry strategy with responsible authorities and adequate financing

programs/incentives

Funding needed:

Do o o Do

Grant schemes/vouchers for cooperation science -business
Support for marketing and export activities;
Support for governance/management capacity;

Certification, quality control.

Indicative activities and measures

Do Do Do Do o D>

Incentives to restructure the product portfolio

Help clusters internationalization and others forms of cooperati on
Funding of specialized equipment for laboratories

Support for quality assurance

Support for learning and training

Support for information networks, websites, and European forms of cooperation
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Strengths Weaknesses
A Long traditions in agriculture A Loss of hemp processing tradition ( hundreds of
A Long tradition in ¢ ollection of medical and aromatic factories in the past)
plants A Lack of projects related to rural development for
A Good skills and traditions in production of essential bioeconomy
oils A Lack of BBI related projects and par  tnerships
A Availability of distilleries for essential oils production A Lack of R&D and innovations infrastructure outside
A Tradition in phyto -pharma industry & medicines, universities and outside of the capital
natural cosmetic A Lack of HiTech center for innovations in some of the
A Establishment and development o f Competency largest cities
Center for the Sustainable Use of Bio -Resources and | A Insulated scientific community, lack of cooperation
Waste from Medicinal Aromatic Plants (MAPs) for bet ween academia, public and the p rivate sector
Innovative Bioactive Products A Low interest in science among young people
A Establishment and development of the BioPharm Lab A Low level of internationalization of SMEs
Complex at the Sofia Tech Park
A Availability of accredited labo ratory for testing of
biofuels , compost and bio -wastes
A Well established pharmaceutical, wood processing,
furniture, pulp and paper industries
A Innovative companies with potential for contribution
at EU level
A On-topic ongoing r esearch projects
A Strong academi ¢ community
A Interest in start -up entrepreneurship in the field of
bioeconomy
Opportunities Threats
A The underexploited potential of agricultural residues A Loss of essential oils markets due to the unethical
A Pilot R&D and innovations projects with participation competition with Chinses companies
of different stakeholders A The loss of scientists and engineers due to better
A Pilot projects to connect the academy community conditions offered in other countries
and private investors A The loss of start-up processing companies due to
A EU funding for innovative bio -based initiatives immature legislation (hemp cas e)
A EC vision to mandatory inclusion of bioeconomy

developmen t in the National Strategic Plans for
Agricultural Development - the basis of the ref ormed
Common Agricultural Policy (CAP)

Figure 33 SWOT analysis of bio -based products, industries and markets

6. Infrastructure, logistics and energy sector

6.1 Existing industrial hubs and harbours

There are six free custo ms zones in Bulgaria - in Plovdiv Ruse, Burgas, Vidin, Dragoman and Svilengrad. The free duty
zone "Varna - Devnya"is in the process of being created. Three of them are owned by the Ministry of Finance, in the

city of Plovdiv and city of Burgas the Minist  ry is a minority owner. 49% of the Drago man Free Zone, are run by the
municipality, the other part is shared by small proportions between multiple owners. Most of the areas have hundreds

of thousands of square meters of warehouses and production areas, whi le in Burgas, Rousse and Vidin they also  have

access to a port.
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Currently, in Bulgaria there are about 14 functioning zones, with active local and foreign investors. Also, there are about
21 zones, either with fully or mostly developed infrastructure and r eady to be invested in, and about 27 zon es under

development.

Six operating zones

Sofia Bozhurishte Economic Zone

Industrial Logistics Park Bourgas

Free Zone Rousse

Free Zone Svilengrad

Industrial Zone Vidin

Transit Trade Zone Varna

Five zones under devel opment

Industrial Zone Karlovolndustrial Zone Telish

Industrial Zone Varna West

Industrial Zone Kardzhali

Industrial Zone Stara Zagora

Sofia Bozhurishte Economic Zone
Total area: 3 038 527m?2
Location
Sofia City Center 15 km a
Sofia Aiwgyort 23 km a
5 km f rwayrto Gaeecei g h
2 km from a highway to Se
30 km from a highway to t
Next t o t he i nterna
urope with Turkey and Asia
Direct connection to the

To M 3o o Do Do o o

Industrial Log istics Park Bourgas

Phase 1 of the zone: 238 240 m2

A Free area: 7 plots for sa
New industrial land of 600 000 m2 is currently under
development.

Location:

A In the second biggest Black Sea city and the biggest
cargo harbour in Bulgaria

A 10 k gasairportBur

A 4 km to Burgas harbour
A 2 km to Trakia highway
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Free Zone Rousse

Total area: 370 235 m?

A Bup i dret: 30 000 m?, 29 warehouses
A O fie warehouses: 20 000 m?2
Location:

A 800 m to the East of Danube Bridge
connecting Bulgaria. and Romania

A Right next td&hethe port o
biggest river port in Bulgaria

A Junct i onEuropean @rénsport Pan
Corridors tVIIl and t1I X

Industrial zone Vidin

Total area: 308 627 m?

A Warehouses: 9 278 m?

A Of fices: 193 mi

A Gree nfield area: 159 641 m?

Location:

A On the bank of the Danube
Bridge - 2, a freight port, and a ship terminal

A Located ondlndeithbor der s
Serbia and river with Romania

A Junct i-&uropeaf TraRsport Corri dor s
and t VI |

Free Zone Svilengrad
Total area: 70 000 m2

A Warehouses for rent: 864
A Of fices for rent: 187 mi
Location:

A 2 km to the border with C
A 50 m to railway connectio

A Accésantseort I¥,canmectidgEuropt e
with Turkey

Tranzit Free Trade Zone Varna

Total area: 104 000 m2 of industrial urban area with fully

developed infrastructure

A Warehouses: 5 x 500 mi

A Greenfield area: over 40

Location

A 1.5 km away from Varna c ity cen ter, loca ted on the
island part in the Southern Indu strial Zone

A Only 500m from the main entrance out of Port Vama
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Industrial Zone Varna -West
Total Area: 399 000 oI

Infrastructure

A I'n proximity: gas, electr
national road and railway network

Location

A Near the largest Black Sea city in Bulgaria
A 35km to Varna

A 28 km to Varna airport

A 18 km to Varna & Westport

A 11 km to highway to Sofia

Trakia Economic Zone

6 industrial zon es/10 industrial parks
180+companies

75+ thousand employed in industry
30+thousand employed in TEZ

10 700 00 million m2 covered area

3,2 km2 free area
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Industrial Zone Maritsa

Location: 6 km from Plovdiv City Center and 3 km
from Trakia Highway

Surface Area: 5 000 000 m2 area
Industries: Engineering, Electronics, Foor, Logistics

Industrial Zone Rakovski

Location: 14 km from Plovdiv City Center and 4 km  from
Trakia Highway

A Sur f ac®e000000ne :

A 1 nd u AutomatieesChemistry, Te xtile, Logistics,
Food, Energy equipment

Industrial Zone Kuklen

Location: 12 km from Plovdiv and 8 km from
Asenovgrad, second largest/most populated in Plovdiv
Region

Surface Area: 1 000 000 m2

Industries: Machinery, Chemistry,

Automotive, Metals , Logistics
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Industrial Zone Plovdiv
Location: in Plovdiv City
A Sur f ac300 080 ne2a :

High-t ech park ol nnovationso
Location: 15 km from Plovdiv City Center

Surface Area: 2 600 000 m2

Industries: Suitable for logistics, agricult ure,
manufacturing

Agro Center Karlovo

A Location: 25 km from Plovd
A Sur f ac&00 080 ne2a :

A 1 n d u Bdod, Paekaging, Food Equipment
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The main Black sea ports are:
Port Varna

Anchorage depth: 15.5m - 16m
Cargo pier de pth: 4.9m -6.1m
Port Burgas

Anchorage depth: 11m - 12.2m
Cargo pier depth: 6.4m - 7.6m
Oil terminal depth: 6.4m - 7.6m

The inland waterways are the waters of the Republic of Bulgaria comprising the water area of the Danube, in the
stretch between its rig ht bank and the demarcation border line between the Republic of Bulgaria and the Republic of
Rumania from kilometre 845,650 to kilom etre 374,100.

As an EU member -state Bulgaria has the obligation to develop a river information services (RIS) system, which is a part
of the Trans -European network, in compliance with the technical guidelines for the planning, implementation and

operationa | use of the RIS in order to ensure efficient and safe navigation on the inner waterways.

Region of operation of  Branch -Teritorial Directorate Lom is from kilometre 645 to kilometre 845,650 of the Bulgarian
section of the Danube River with Head office in Lom. Branch - Territorial Directorate Lom serves the infrastructure of:

Port Terminal Lom, Port
Port Terminal Vidin -Center, Port Terminal Vidin -South, Port Terminal Ferry Complex Vidin

Region of operation of Branch -Territorial Directorate Ruse is from kil ometre 374,100 to kilometre 645 of the Bulgarian

section of the Danube River with Head office Ruse.

Branch -Territorial Direc torate Ruse serves the infrastructure of: Port Terminal Ruse -West, Port Terminal Ruse - Eastd 1, Port
Terminal Ruse - East d 2, Port Terminal Ruse -Center, Port Terminal Svistov, Port Terminal Silistra, Port Terminal Somovit,

Ferry Terminal Nikopol, Port T erminal Tutrakan, Ferry Terminal Silistra

6.2 Existing railway

Bulgaria has a high density of constructed railway lines in comparison with many of the other East European countries.

The greater part of the lines has geometric parameters, track substructure a nd structures for speeds of up to 100km/h.

The total track length is 6,938km, including a gauge of 1,435mm. Connections with neighbo uring countriesd ne
are not very satisfactory. Currently there is one border crossing with Turkey, two with Greece, an d one with Serbia, with

Romania through the only bridge over the River Danube along the Bulgarian d Romanian section in Russe 6 Giurgiu

and one land crossing. The Varna ferry complex ensures the transportation of railway wagons through the Black Sea.

There is no railway connection with the FYRO Macedonia.

Along the railway network there are 148 tunnels with a total length of 44,500m al ong railway lines with a normal gauge,

and 41 tunnels along narrow  -gauge railway lines. There are also 1,018 bridges with a total length of 26,400m. The railway

switches are approximately 7,800 pcs.
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During recent years and due to a shortage of funds, the t rack and structure maintenance has suffered. From the mid -
90s, the only investments made to the railway infrastructure have been with international programme funds and with
a World Bank loan. This led the quality of passenger and freight transportation to decrease and capacity and speed

restrictions were enforced along significant railway sections.

As a result of a completed el ectrification extension, Bulgaria is a leading country in comparison with East European
countries. Currently, 67% of all tracks in B ulgaria are now electrified. 373 traffic points are in operation and a system has
been constructed to measure the energy con sumed by the locomotives. We are currently testing the system and it is

installed on four locomotives.

Railway lines along the Main  European Transport Corridors are included in the European Agreement of International
Combined Traffic and connected sites (A GTC). This Agreement also contains the terminals at the territory of Republic
of Bulgaria that are of great importance for the Inter national Combined Traffic, as well as for the important border

points of Republic of Bulgaria, railway  -ferry points and harb ours.

The geographical situation is the reason for the passing of five Common European Transport Corridors through the
territory of Bulgaria: IV, VII, VIII, IX, X. Two priority axes for the European Union through Bulgaria are determined: Vidin s}
Sofia 8 Kulata (Corridor 1V) and Danube River (Corridor VII).

The South-Eastern main axis (part of HighLevel Group Il for continuation of the main Trans European axis to the European
Union neighbouring countries and regions) passes through the Bulgarian territory, connecting the European Union
through the Balkans and Turkey with Kavkaz and the Caspian Sea as well as with Egypt and the Red Sea. There are
foreseen connections with Albania, FYRO Macedonia, Iran, Iraq and the Persian Gulf. The main multimodal
connection s that passthrough Bulgari are the Common European Transport Corridor X 8 C branch, connecting
Belgrade o Nis 0 Sofia and then along the Common European Transport Corridor IV path d Istanbul & TRASEKA, as well
as Common European transport Corridor VIII - 9 starting from the Italian harbours Bari /Brindisi and passing through Dures

/ Vliora & Tirana & Skopje & Sofia d Bourgas 0 Varna.

Intermodal transport is the logistics solution for the future. At least two different modes of transport should be combined

to create a fast, efficient and environmentally sound transportation chain - without changing the transport container.

It is planned th at Bulgaria will acquire at least 10 intermodal terminals - in Sofia, Varna, Plovdiv, Rousse, Burgas,
Dragoman, Gorna Oryaho vitsa, Lom, Vidin, Svilengrad. According to experts, future intermodal terminals along the
Serbian -Turkish border, and especially be tween Sofia and Svilengrad and Burgas, have the greatest chances for rapid
development. The intermodal terminal near Todor K ableshkov Station in Plovdiv is being built. An intermodal terminal
with a motorway, a highway or a fast railway is also planned in Vidin. Technicl design is being carried out for the Varna

terminal.

Inter Modal Terminal (BMI) Plovdiv, is the first in Bulg aria intermodal terminal designed to handle Intermodal Freight
Units. The Plovdiv Intermodal Terminal loads and unloads containers a nd trailers from and to trains. The terminal is fully

fenced and has a waiting parking space of 6500 m2 for approximately 14 trucks.

Free Zone - Rousse EAD has an investment project and is looking for a partnership for the construction of an intermodal
terminal with a total area of  about 40 thousand square meters for trans  -shipment of various types of general cargo.

The investment proposal aims at the construction of a combined terminal along the lower Danube River for the

reloading of various types of in  doors cargo, container and truck reloading (ro -ro). The capacity of the port will allow
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simultaneous servicing of two cargo ships, as well as direct transshipment from river to river -sea vessels. Overloading
will be done through bridge cranes with a capaci ty of 25 tons. The possibility of adding additional cranes is also

envisaged in case of increased working volumes.
3 types o f congestion activities:

A Ship - Truck
A Ship - Railway composition
A Ship - Ship

There is also the possibility of adding additional cranes in case of increased working volumes. The implementation of
the project for construction of the intermodal terminal will close the full cycle of services offered from Free Zone - Rousse
EAD.

The EU has also established a rail network givi ng priority to freight, through the  realization of a number of international

freight-or i ented ocorridorséo.
The Trans-European Corridors th at run through Bulgaria are:

1  The Orient 0 East Med Corridor, from the Romanian border to the Greek border, via Sofia. An eastbound
branch goes towards the port of Burgas and the Turkish border.

1  The Rhine-Danube Corridor, going along the Romanian border (th e River Danube).

6.3 Existing road infrastructure

Bulgarian roads with a pavement make up 98.4% of all the country's road s, while 92.5% of them have an asphalt surface

and 82.8% of them are able to carry 10tonnes/axle.

The length of the roads with no pavement is 272.1km (1.41% of the total length of the road system) and only 12 villages

are not connected to the road network (61.2km). The local/municipal and private roads have a total length of over
24,000km. In addition, the length of the street network in the urban areas is over 60,000km.
The road network with highways and roads of Grades |, II, and IlI totaled 19,276km, and these are highways (331km),

Grade | roads (2,961km), Grade Il roads (4,012km), Grade Il roads (11,730km) and road connections and nodes
(242km).

The coverage of the national territory with highways of three and four lanes has been uneven. The eas t-west directions
are more developed than the north -south ones because the services of the peripheral areas along the southern
border, the River D anube bank and those located between the Pan -European Transport Corridors 4
[Dresden/Nuremberg, Prague, Vienna , Bratislava, Gyor, Budapest, Arad, Bucharest, Constanta/Craiova, Sofia,

Thessaloniki/Plovdiv, Istanbul] and 9 [Helsinki, Vyborg, St Petersburg, P skov, Gomel, Kiev, Ljubashevka, Chisinau,

Bucharest, Dimitrovgrad, Alexandroupolis] is bad.
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The road infrastru cture development policy objectives are to finish the construction of the Bulgarian highway system;
reconstruct and rehabilitate road sections alo ng the Trans -European Transport Corridors, and improve and standardise

the transport operational parameters of the road network.

6.4 Energy sector

Table 30Summary on Bul garian energy sector, S2BIlI OM project,
L cwmmy kR UK Asemen R
3. Energy
Primary energy consumption 2.24 3.22 toe/capita (2012) Medium
Energy dependence 37.8 55.4 % Medium ES. FR, PL,
Renewable energy share 19 17.9 % Medium Sl, SK, ME
GHG emissions 8.33 9.47 ton CO 2-eg/capita Medium
8. Renewable energy (RE)
Bioenergy in RE 65% 69% % Medium
Bioenergy in total energy 7.3% 10.6% % Medium FR, SI
9. Energy infrastructure

Biofuels prod. Capacity 0.012 0.051 ton/capita Low
CHP 8.5% 17.3% % gégf; re;ﬁgtr:idty Low
District heating 1,566 7,404 km

0.2 0.3 m/capita medium

CHP = Combined Heat and Power, GDP = Gross Domestic Product; GHG = Greenhouse Gas; LSU = Livestock units;
MSW = Municipal Solid Waste, PPS = Purchasing Power Stan dard, RE = Renewable energy; UAA = Utilised
agricultural area

Bul gariands priority is to increase the supply of energy from r
at least 25% of the final energy consumption till 2030. Wood and its by -products are considered as the most important

renewable energy so urce in Bulgaria.

In 2016, the gross final consumption of energy from renewable sources reached 1 999.5 ktoe and registered a growth
of 21 % compared to 2012. From 2012 to 2016, energy consum ption in the heating and cooling sector and the electricity
sector rose by 7.2% and 19.5 % respectively. The use of energy from renewable sources increased considerably in the

transport sector, up from 5.1 ktoe in 2012 to 171.6 ktoe in 2016.

The breakdown of energy from renewable sources by sector is as follows:

1 heati ng and cooling sector
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The heating and cooling sector is the greatest contributor to the achievement of the binding national target. In 2016
consumption of energy from renewable sources in this sector was 1 174 ktoe, registering an increase by 6.6 % (1 101

ktoe) compared to 2012.

Overall actual contribution (final energy consumption) of biomass used for production of renewable energy in Bulgaria
to the binding targets for 2020 and to the indicat ive trajectory for the shares of energy from renewable sources i n

heating and cooling (ktoe) is:

Table 31 Final energy consumption of biomass for RE production

Biomass 1005 1010 963 1 009 1036
solid bi omass 1005 1010 961 1005 1010
Biogas 0 1 2 4 26
TOTAL 1101 1127 1081 1139 1174
Em@;m;gergy from biomass used in 759 750 733 716 758
The share of biomass was 91 % in 2012 and despite its decrease to 88 % in 2016, it remained the renewable source with

the greatest application in this  sector. In 2016, as compared to 2012, a positive trend was that the use of renewable
energy from heat pumps increased by 73 %, followed by solar energy with a 45 % increase and geothermal energy

with a 4 % increase. Solid biomass continues to be the renewa ble source of highest importance to this sector and with
the greatest application in the residential sector. In recent years the use of wood wastes, other plant wastes and

biomass from agriculture and  sewage sludge increased, although not at the expected r ate.

Electricity sector
In 2016, the renewable electricity generated was 7 365 GWh, registering a 20 % increase compared to 2012. This
resulted from the commissioning of new wind and photovoltaic powe r plants and biomass power plants, whereby the

installed capacity for the indicated years increased from 4 885 MW to 5 007 MW.

Table 32 Installed capacity and gross electricity generation of biomass -related technology for renewable electricity
MW GWh MW GWh MW GWh MW GWh MW GWh
Biomass 14 66 34 112 40 201 54 270 57 354
Solid biomass 14 65 30 95 30 139 34 151 19 163
Biogas 0 1 4 17 10 62 20 119 38 191
Estimated trajectory for the share of renewabl e energy in gross final energy consumption in the electricity sector for
the period 2021 i 2030 is envisaged to reach 17%, in the heating and cooling sector - is planning to achieve 44 %, in

the transport sector - 14 %
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Table 33 Estimated trajectory by renewable energy technology (gross renewable electricity generation), GWh

Biomass-
powered 290
350 364 378 384 391 398 405 412 419 426

power
plants
Gross
renewable

o 7244 7 508 7522 7 596 7 663 7 759 7772 7874 7849 7948 8 046
electricity

gen eration

Table 34 Estimated trajectory by renewable energy technology (installed capacity of power plants using renewable

energy), MW
' Biomass-
powered
70 100 100 100 100 100 100 100 100 100 100
power
plants
Installed
) 5052 5232 5232 5262 5292 5322 5382 5442 5502 5562 5622
capacity
Solid biomass is the renewable energy source most widely used in the country. It is mainly used in the heating and
cooling sector. Consumption of other types of biomass, including waste, is still insignificant.

Firewood is the main type of biomass used in the country and the use of wood waste and plant waste is growing. The
positive trend towards improving the waste management practices continues and the national targets for household
waste recycling, reuse and recycling of packaging waste and, last but not least, recycling of ordinary waste have

been achieved.

Bulgaria is one of the countries with the lowest biogas production in the EU. The total number of biogas plants in Bulgaria
in 2013 and in 2014 amounted to 11: 8 biogas plants produced biogas from agricultural waste, 2 from biodegradable

waste and 1 from sewage. Thet otal installed capacity of all these plants in 2014 amounted to 13.6 MW and in 2015 to

20 MW, which is equivalent to 160 GWh/a electricity and approx.180 GWh/a heat.

Biogas production from anaerobic fermentation of biomass and from sewage sludge is still n egligible. As of January
2015, the number of working plants reached 21, including 18 agricul ture, 2 co -fermentation and 1 sewage biogas
plants. Currently, there is no bio methane production in Bulgaria. Biogas is used in electricity and heat generation, in

the agriculture sector and in the other services activities sector.

The use of biomass for energy purposes has wide potential for development. The efforts are focused on the wider use
of waste (municipal solid waste, sludge from waste water treatment pla nts, etc.) and industrial by -products, without

affecting the health and quality of life of t he population in the regions where the biomass fueled energy installations

are located.
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The National Programme for Improving the Ambient Air Quality 2018 fi 2020 inclu des a measure relating to household
heating: mandatory phasing out of solid fuel stoves and boilers burning solid fuel (coal and briquettes) and their

replacement with biomass stoves and boilers between 2020 and 2024.

Reducing the share of heating oil and electricity in the heating mix, through maximum use of the available biomass
resources based on innovative and efficient technologies, is the key factor in optimizing the energy balance of the
country. Heating using "modern biomass" offers one of the lowes t prices for households, municipalities and businesses.
Technologies have been developed and are currently available on the market. Bulgaria is rich in biomass, which it
must use wisely and efficiently. Over 3 million tons of firewood (about 600,000 t.o.e. ) are being burned yearly for heating
at an efficiency coefficient below 40%. The forecast o f the Executive Forest Agency for the energy potential of wood

biomass by 2020 is about 5.5 million tons (1,090,000 toe).

The use of biomass with a focus on biomas s from waste and industrial and household waste are seen to increase the
share of renewable energy in district heating and cooling systems. The potential for energy efficiency of the central
heating and cooling infrastructure can be achieved by rehabilitat ion of heat transmission networks and replacing the

obsolete direct subscriber district heat  ing stations with

Modern highly efficient automated indirect stations which would reduce heat transmission and distribution losses and

would result in reduction of £ A2 emissions.

With smart management of Bulgarian wood and deploying new technologies, it would be attainable to first extract as
many high -added value products as possible and later on burn what remains to get heat and energy. In that manner
Bulgarian woo d has a potenti al of fueling energy sector, pulp & paper sector, chemical industry, civil engineering
sector (eco - bio-based material production and construction) etc. In parallel Bulgaria would reduce dependency on

imported sources, increase energy securi  ty, and boost e mployment and development in rural areas.

6.5 Summary and conclusions in relation to SWOT elements

Bulgaria is a significant part of Trans -European Transport Network (TEN -T), with 2 important ports at Black sea cost
(Varna, Burgas) and 6 main p  orts on Danube river (Vidin, Lom, Oryahovo, Russe, Somovit, Silistra). Bulgarian strategic
geographical position is favourable for supplying markets in Central and Eastern Europe and Asia. The ports are well
connected with railway and the road network. Fi ve Common Europ ean Transport Corridors are passing through the
territory of Bulgaria: IV, VII, VIII, IX, X.

The railway connects industry hubs, transport of feedstock, new products, biofuels, etc. Along with the marine and
Danube river ports, it has great  potential for utilization as a transport mean for bioeconomy purposes Railway and

inland marine ports have potential to increase and strengthen Bulgarian connection with the EU through bioeconomy.

The energy sector is well connected all along the country, but also with neighboring countries through the transmission

network. Implementation of bioeconomy in Bulgaria would benefit energy sector. Utilizing biomass (agricultural, forestry

and waste) as an energy source would prove to have a significant impact o n energy autono my and balance.
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Strengths Weaknesses
A’ Availability of 6 free custom zones A Week connections with  neighbor countries.
A Large number of existing and active industrial hubs A Obsolete railway network
for local and international investors A Lack of sustainable planning
A Al aslng @ GRSl EIt| DEMNES myer A Lack of modernized transportation networks
A Good railroad SIS EEL _ A Inefficient utilisation of firewood for
A Good connection  with European countries (Central households heating because of energy
and Eastern Europe)
A Well-developed motorway network FIEHENRY L .
A Access to the sea A Low level qf utilization of agrarian and food
A Five EU transport corridors waste for biogas production
A Well-developed grid network and electricity supply
system
A Renewable energies objectives towards 2030
A Good biomass potential for renewable energy
development
Opportunities Threats
A Development of intermodal transport A Condition of the railway network.
A Increasing investments in ports, railways, airports and A Lagging behind in modernization of road
other transportation infrastructure network
A Strat%gic)position of Bulgaria in TEN corridors (VII, VIIl, A Competition of other corridors
IX and X . . .
A Established strong position of road network (esp. in A Incr_eased © QeSS [0 (i CENITRy EUne
freight transport) tourist seasons

Figure 34 SWOT analysis of the infrastructure, logistics and energy sector in Bulgaria

7. Skills, education, research and innovation

potential

7.1. Research infrastructure

Five out of 13 e stablished centres of competency and excellence are related to different degree to the bioeconomy:

1 Competency Center "Clean technologies for a sustainable environment - water, waste, energy for a circular

economy" -coordinator University of Sofia" d Depar tment of Biology

-Resources and Waste from Medicinal and Aromatic Plants

d coordinator Institute of Organic Chemistry - BAS

( P ERI -Mddiipator Medical University & Plovdiv

and brdinator Instijute h of Genevagandlisoanic

1  Competency Center for the Sustainable Use of Bio
for Innovative Bioactive Products
Competency Cent er 0 P e rimavatizelMedicia de

1 Centerofexcell ence o0Mechatronics

Chemistry 0 BAS
T Competency Center and

Technol ogi es®d s y s t empton df dean egeggg,e r at i on,

Coordinator Institute of Electrochemistry and Ene rgy Systems Acad. E. Budevski -BAS

The Agricultural Academy is a unified scientific structure with centralized management with a coordinating function

s role as a national

and research units that implemen

t elements of globally and nationally significant scientific projects. It
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autonomous budget organization to the Minister of Agriculture, Food and Forestry is for research, for application,
servicing and auxiliary activities in the field of agriculture, livestock and food industry. It is carried out within th e
framework of the state agricultural policy and in compliance with the Common Agricultural Policy of the European

Union

Agriculture Academy consists of 25 research institute, 4 scien tific institutes and 13 research and production centres

(test stations)

Accredited laboratory according to the 1SO 17 025 for testing of biofuels, sewage sludge, compost, RDF,
biodegradable wastes at the Energy Agency of Plovdiv is a modern research infr astructure in the field of bioeconomy,
developing new technologies. The |  aboratory is a testing body for ENPlus for pallets and Good Chips Certification

Schemes.

Technology Park Sofia is the largest innovation ecosystem for commercialization of knowledge a nd technology in

Bulgaria in several fields, including bioeconomy.

Bulgarian Biomass Association and Biogas Association implement EU partnership projects for promotion of biofuels and

bioenergy.

EIT Climate-KIC Accelerator within Cleantech Bulgaria is a p re-seed acceleration program for sustainable business,

clean technologies and climate innovation.

7.2. Education infrastructure

The Bulgarian educational system falls within the continental European tradition. The main types of secondary schools
are: general educational, vocational, language schools and foreign schools. Private sc hools are also being established

and they are beginning to compete successfully with state schools.

There are fifty -one higher educational institutions in Bulgaria offering degrees at undergraduate and graduate levels.

In the field of bioeconomy developmen t there are several state and private educational organisations, namely:

The Higher School of Agribusiness and Regional Development (former Agricultural College) is a private higher s chool

in Plovdiv, Bulgaria. There are branches in Ruse and Veliko Tarnovo

University of Food Technologies covers wide range of food science, engineering and technology, tourism,
biotechnology, economics, computer and information technology. Training is st ructured in three degrees 0Bac hel or 8 s,

Masterds and Doctoral

Agricultu ral University Plovdiv is established as a national center of agricultural science and education in Bulgaria. The
University is specializing in the education and professional training of personnel in the field of agronomy. The University

has four facultie s- agronomy, viticulture, plant protection and agroecology, economics.

Since the university's inception, more than 30,000 agronomists, engineers, environmentalists and economists hav e

received diplomas, of which more than 3,000 are foreign students from 7 6 countries.
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Some bio -economy related activities are carried out within the Chemistry and Pharmacy Department at Sofia

University, Food Technologies University and Agricultural Univer  sity.

Energy agencies within the Association of Bulgarian Energy Agencie s provide opportunities for involvement of schools,
universities and business in pilot projects in the field of sustainable energy, energy efficiency, renewable energy sources

with a focus on bio -energy.

7.3. Summary and conclusions in relation to SWOT elemen ts

There is a good educational and research foundation in Bulgaria for expanding the activities in the field of bioeconomy

development. Bulgaria's efforts to modernise its research an d innovation ecosystem.

Two of four priorities of Bulgaria's smart specia lisation strategy, based on local competitive strengths, are related to
bioeconomy 8 biotechnology and mechatronics and clean technologies. The expectation is for improvement of the
performance of Bulgaria's innovation system development through the 13 EU -funded centres. Four of them are related
to the bioeconomy development. Hopefully, local researchers will turn their work into projects with high value added,

for the economy. The kn own issues in the research and higher education system, such as fragmentation, low funding

and limited knowledge and technology transfer, still need to be tackled. Bringing together local authorities, academia,

business and civil so ciety is key to identify  the best ways to boost local economy and foster development.

Unfortunately, est abl i shment of several regional innovation centres
innovationsdé was cancelled and the fundi notheractiviliesunexpectedl y
In terms of education there is a strong need for the inten sification of the practical focus of training in the higher schools;

employability 8 provision of up -to-date knowledge, skills, and competences.

There are a growing number of pr  ospective private organisations with ability to gather interdisciplinary team S witch
members understand the research together with stakeholders as well as to participate in common EU projects within

European research programs. Usually they are well recogn ised at EU level but not at National level. Start ~ -up companies

in Bulgaria ar e also increasing although there is a lack of focused national policy.

und e

redi
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Strengths Weaknesses
A Large academic community 8 about 40 universities, A High fragmentation in the research,
large Bulgarian Academy of science and | A development and innovation
Agric ultural Academy of  Sciences, Food A The insufficient connection between academia,
Technologies University public and the private sec  tor
A High potential for  knowledge transfer (quality A Very weak science -business links
schools, universities) A Lack of interest of young people to work in the
A Establishment and development of Competency research and development
centres and Centres of excellence A Underdeveloped potential of clusters
A Establishment of the Laboratory Complex at Sofia Hi- | A Lack of functioning innovation ecosystem
tech park A Academia reliance on grants
A Laboratory equipment at universities and research A Lack of modern medium TRL (3 06)
institutes a t Bulgarian Academy of Sciences research /development infrastructure
A Low number of patents
A Low interest of young people in R&D
Opportunities Threats
A Support and intensification of collaboration between A The demographic crisis and the reduced number of
universities and businesses, to enable the transfer of future students.
technology and commercialization of research | A Lower interest in the Bulgarian higher
outputs A ed ucation
A Intensify the practical focus of training in the higher A Lack of well -trained specialists in priority areas.
schools;  employability d provide up -to-date | A Deficit of academic staff
knowledge, skills, and competences. A Lack of interest among young people to pursue
A Increase the efficiency of governance of the higher academic careers.
schools. A Administrationds capacity
A Introduce a new, results -oriented funding model for public projects and policies.
the higher education and research A Continuation lack of ape  rformance -based
A Increase of quantity and quality of all types of A funding system
research. A Alternative sources of financ e such as venture
A Support to competitiveness clusters capital, equity funding and to remain marginal for
A Establishment and development of innovation businesses.
infrastructures (hi-tech centers, regional innovation Small share of private organisations (NPOs, SMES)
centers) companies, involved in
A To improve competit iveness of small and medium - innovation activities

sized enterprises
Focus on pharm aceutical
sectors

A Involvement of young people in the country

and biotechnology

Poor prioritizatio n of research

topics in areas of relevance for the ~ economy
Emigration of top research talent and decline in
research quality.

The loss of start-up companies

Do oI ToTe I

Figure 35 SWOT analysis of educational, innovation and skills sector in

Bulgaria
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8. Policy framework:  Regulations, legislation,

rule of law & taxes and tariffs

8.1. Introduction

There is no dedicated bio -based industry national/ regional policy developed in Bulgaria. But there are some related

national strategies and programs that defines strategic goals, objectives and priorities. The Smart Specialization

Strategy and Action Plan (S3), Energy Development Strategy by 2030, Rural Development Programme, Operational

program o0Competitiveness and | nn o v eheexeaut®doftheEurr @ean cohebiapalicye of f u
for the 2014 -2020 period. Even though there is no specific regional bio -based industry, there are several other strategic

documents related, supporting it.
CAP: Rural Development Programmes 2014 -2020

The European Common Agricultural P olicy (CAP) provides a framework for financial support to farmers (Pillar 1 Direct

Payments), and national rural development programmes (Pillar 2 -Rural Development).
Bulgarian Rural Development Program for the period 2014 -2020

The scope of the program de fines 16 measures aimed at increasing the competitiveness of Bulgarian agriculture,
forestry and the processing industry, as well as improving living and working conditions in rural areas. One additional
measure is devoted to the  small local initiatives. P rogram is resource efficiency and climate change resilience in
agriculture, food processing and forestry, emphasizing that renewable energy production from these sectors is a priority

for developing the bioeconomy and reducing gre enhouse gases by 2020. Fur thermore, the importance of the use of
wood biomass, biomass from agriculture and solar energy in agriculture and the food processing industry is

emphasized.
Strategy for Strengthening the Role of the Agricultural sector in the Bi oeconomy
Three strategic g oals are set:

I  Sustainable management and development of agriculture, forestry and fisheries for sustainable production
and provision of renewable resources;

1 Complete usage and development of research activities, of partnerships f or exchange and transfer o f
innovations, of infrastructure for experimental purposes

1 Improvement of knowledge and skills.

Smart specialization strategy 2014 -2020 (I1S3)

On the basis of proposals from businesses, and the established and declared interest of the academia to participat e
in international projects, including Horizon 2020, and on the basis of the potential, four thematic areas have been
identified and certain product and technology niches, services and productions have been specified. One of the f our

(4) areasis closely c onnectedwithbio -based i ndustry al ndgykandpio ftexthnoldyiesaThe fdllgwing i f e

priority bio -based related directions were identified:
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- Methods for clean production, conservation and reaching the final cons umer of specific Bulgarian  products and
elements (yogurt, honey, breads, milk products, essential oils, herbal products, bio - cosmetics and bio -products)
-Production of specialized food and drink (baby, children, odastr

- Bio-technologies serving th e needs of healthy life an d aging
-Oblue6 technologies and application of new methods and technol o
- Production plants for the extraction of clean electricity and industrial water

- Green Economy

Energy from renewable sources act

This act regulates the public relations associated with production and consumption of:
- Electricity, heating and cooling from renewable sources;

- Gas from renewable sources;

- Biofuels and energy from renewable sources in trans port

National long -term program for promotion of the usage of biomass 2008 -2020 reveals the potential of the biomass in
Bulgaria. According to this document the increasing consumption of biomass, especially wood for energy goals is a

global trend. Biomass is aresource which wider usage allows reducing the dependence of importing energy resources,
contributes for the security of the energy supplies and has relatively less impact on the environment, compared to
conventional fuels.

The absorption of the bi omass potential in Bulgaria depends on the availability of the following main factors:

- Usage of efficient technologies for direct biomass combustion;

- Implementation of energy production technologies;

- Availability of infrastructure allowing the usage of different ty pes of biomass;

- Development of the biomass market in the country.

Common Action Plan for the Danube region

Common Action Plan towards better framework conditions for bio -based eco -innovation in Danube Region was issued

in June 2019 within DanuBioValNet project. The aim of the Common Action Plan is to foster better institutional and
infrastructural framework conditions on the policy level for closing the bio -based value chains and to facilitate bio -

based eco -innovations of SMEs. The Action Plan includes 28 actions in 6 Focus Areas of the Joint Bio -based Industry.

Cluster Policy Strategy, including the findings and outcomes of the Policy stress testing reports and PLAs on the

regional/country level of the project partners.
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A FOCUS AREA A: [EVELOP BIGBASED BRAIN TRUST ACTIONS

1 Set up an ongoing bioeconomy dialogue across the relevant value chains involving actors of the quadruple helix in

a macro regional brain trust.

2 Enhance collaboration of brain trust with relevant entities at the Euro pean | evel, such as the Commi

Centre for Bioeconomy.

3 Implement bio -based brain trust actions:

Provide business intelligence as basis for the other focus areas.
Leverage networks between the actors of the quadruple helix.
Demonstrate busi nessopportunitiesin the bio  -based economy for the identification of transformative activities
to be addressed by smart specialisation strategies.
1  Provide insights on synergies and gaps in bio  -based value chains and revealing opportunities for cross regio nal
cooperation projects.
A FOCUS AREA B: USE REGIONAL INNOVATION STRATEGIES TO DEVELOP BIOECONOMY ACTIONS

1 Identify and develop Transformative Activities for the Bioeconomy.

2 Involve stakeholders in RIS (S3) decision making processes to alter project and prod uct development plans.

3 Establish national /regional bioeconomy agency/coordination body.

4 Use tools such as S3-Synergy Diamonds, Entrepreneurial Discovery Workshops (EDW), and Action Development

Workshops (ADW).

5 Assure bioeconomy support infrastructure for the RIS (S3) implementation.

7 Set up regional innovation management structures that involve cluster initiatives for the purpose of instituting
consistent innovation in the bioeconomy with sustainable cooperation and networking structures, through the
existing S3 framework.

A FOCUS AREA-ECONOBMI@EGS EXI STI NG CLUSTERS ACTI ONS

1 Involve biomass feedstock providers in existing cluster initiatives.

2 Incentive packages for start  -ups and SMEs within clusters to investigate bio  -based options .

3 Support matchmaking venues.

4 Support workforce training programs.

5 Streamline portfolio of cluster initiatives and entities dedicated to support the bio -based economy in the Danube

region.

A FOCUS AREA D: BIOECONOMIC DISTRIBUTED MANUFACTURING ENVIROENTS ACTONS
1 Foster new types of partnerships and collaboration for development of new business models.
2 Interlink various business sectors into demand responsive  value -added networks.
3 Incentivize business actors to use local raw materials and apply | ocal man ufacturing approaches.

4 Provide databases of locally available renewable raw and residual materials for conversion.

5 Demonstrate bio -based business opportunities on local level.

SSi

0
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A FOCUS AREA E: FOSTER CRO$EGIONAL CLUSTER COOPERATION THROUGH SOHRONIZED FUNDING
ACTIONS
1 Synchronize funding for the development of specific transformative activities of relevance for the bio -based
economy.
2 Build on the recommendations from the Proposal for Alignment of National & EU Funding Schemes.

3 Implement B io-Based Innovation Express Scheme (BIIE).

A FOCUS AREA F: STRENGTHEN THE COLLABORATION BETWEEN RESEARCH INSTITUTIONS AND CLUSTERS ACTIONS
1 Assign roles to cluster initiatives in the regi wihthébusinessearch i
community.
2 Foster synergies between the research and development of new products and services (market).
3 Involve clusters in education programmes that match the needs of their member firms and notably SMEs.
4 Engage clusters in increas ed and targeted interaction with available regional, national or macro regional funding
instruments for research, development and innovation.
5 Develop specialized tools for streamlined projects like Innovation vouchers, contracted research and rewarding
professional per formance of R&D institutions.
6 Use OSIA as a platform to further develop initiatives to strengthen the collaboration between research institutions and

clusters.

8.2. Summary and conclusions in relation to SWOT elements

Several national and EU frameworks refl  ect the topic of bioeconomy:

T  Smart Specialization Strategy (S3) d&focuses on economy and increase its competitiveness within two out of
four priorities areas - Industry for a healthy life and bio  -technology with its  priority direction Production plants
for the extraction of clean electricity and Green Economy as well as Mechatronics and clean technologies
which includes the priority direction CleanTech in the transport and energy sector, technologies and methods
for inclusion of waste products and material s in other production..

1  the Rural Development Program - focus on the conventional use of agricultural and forest biomass

In 2019 the Ministry of Environment and Waters announced a tender for development of Circular E conomy Strategy
and Actin plan. Expecta tions are for their public discussion in the forthcoming months to be adopted by spring 2021.
Meantime, a National scientific program for health food for strong bio -economics and quality of life stablished to
mobilize some academic and research institution s. At this moment, bioeconomy is not the central topic of any specific
Bulgarian framework or policy. First draft of Bioeconomy strategy and action plan was issued under the leadership of

the Ministry of Agriculture.

In order to develop the legal framewor k, all stakeholders from the bioeconomy sector need to be included and

contribute to the creation of a quality strategy: Ministry of Energy, Ministry of Environment and Waters, Ministry of

regional development, Minist  ry of education and science, bioeconomy related clusters and associations.
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Strengths Weaknesses

Strong policy framework for biodiversity conservation Fragmented instituti onal leadership on bioeconomy
and sustainable use strategy development

Raising awareness of bioeconomy potential for Limited policy -making framework
strengthening the agricultural sector and economy Lack of support to the private  sector
Nati onal science progrfarm A lack of a circular agricultural policy

A
A
A

strong bioeconomy and qual A lack of financial incentive/subsidies to foster
A National Energy and Climate Action Plan for 2021 = bioeconomy development
A
A
A

o ToToTolo P>

2030 Lagging behind in the  process of the development
CAP post -2020 of Bioeconomy Strategy

BIOEAST initiative - development of a National
bioeconomy strategy and

Continuation of DanuBioValNet project

Opportunities Threats

A Possibility to include circular economy as a key A Limited focus on agro -wood supply instead of
objective in national policy documents common approach that would include resources

A Circular Economy Action Plan is under development treatment and processing

A Policies for improved biomass managing, increasei  n | A Ignoring the rising awareness of the  need for
the use of residues structural change in policy

A Strong agri -food sector

A Removing exhaustive administrative regulations

Figure 36 SWOT analysis of the Bulgarian policy framework




Il \Bio-based Industries H°fi=°"2°2°
* Kk

- : il European Union Funding ( : M
Consortium e ELEB
SANSarEan for Research & Innovation I o

This project received funding from the BBl JU under ~ the EU Horizon 2020 research and innovation programme under grant agreeme nt No.838087

9. Financing

9.1. Introduction

In Bulgaria researchers, research institutes, companies, networks, cluster initiatives and others have the p ossibility to
apply to funding schemes only on national level. This does not include funding schemes that are directly aimed at
bioeconomy as well as funding schemes that support one or various sectors of the bio -based industry. At the national
level there are not specific calls dedicated to bioeconomy within any National strat egy that might envisage topics is
the structural change and transition from a fossil resource -based economy towards a bio  -based economy as
sustainable food production, bio  -based energ y, renewable bio -based material for materials, products based on
renewabl e raw materials such as flax and straw insulation, bioplastics, natural fiber reinforced plastics, solvent based

on lactic acid, rapeseed oil as a binder in road construction, vegetab le oil based paints and varnishes or vegetable

oil based inks etc.

In the absence of bioeconomy strategies, Bulgaria rely on programmes that can provide funding opportunities for

clusters, companies and R&D institutions, and support at least a part of the relevant value chains.
Bulgaria currently supports an innovation  -driven economy through:

A The Operational Programme Enterprise and Innovations for Competitiveness 2014 8 2020. The programme is
directed at the achievement of dynamic competitive development of the economy, based on the
innovations, optimization of the ~ manufacturing chains and sectors with high added value and has two priority
directions of potential relevance for the bioeconomy: entrepreneurship, export and production potential as
a base for accelerated growth, and green and efficient economy as a guara ntee for sustainable growth.

A R&D businesses and organizations for research and knowledge dissemination are in addition also supported

through the National Innovation Fund.

Support schemes at th e European Level

Horizon 2020 is the biggest EU Research and | nnovation programme, structured in pillars on excellent science, industrial
leadership and societal challenges. The programme supports different size of projects for European collaborative

proje cts (new knowledge, technologies, processes, products and serv ices) and provides funding of staff, travel and
organizational costs, consumables, depreciation costs of investment in technical machinery, devices, infrastructure

(funding rate between 70 -100%). The programme has specific rules regarding partnerships and topics and it is not
subject to state aid rules. The argumentation for this distinction is that EU funding is centrally managed by the EC and

therefore not directly or indirectly under the contr ol of Member States.

COSME, EU programme for the Competitivene  ss of Enterprises and SMEs offers indirect support for SMEs in facilitating
access to finance, supporting internationalization and access to markets, creating an environment favourable to
compet itiveness, encouraging an entrepreneurial culture. The funding rate depends on the measures (from 60% and

more) and on the financing instruments.

INTERREG modalities (funding schemes) by which the EU supports cross -border infrastructure, job market integra  tion

and cultural exchange (so -called INTERREG A). The themati c priorities are comparably broad (e.g. research and
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innovation). However, they are pre  -defined and fixed over the entire programme period (currently 2014 0 2020).
Funding rules are set be the E C. The related strategy and scope of the calls cannot be much influenced by the regions

since the INTERREG scheme can be understood as a tool to implement macro -regional strategies. INTERREG also covers
transnational cooperation in larger areas such as the Alpine Space Region aiming at territorial integration of thes e

areas (INTERREG B). From 2014 to 2020, the EU is providing 1.39 billion euros for this type of cross -regional cooperation.

INTERREG C supports interregional cooperation between regions, but do es not aim to directly support research,

development and innov  ation.

The EUROSTARS approach supports international innovative projects led by R&D -performing SMEs. EUROSTARS is a joint

programme between EUREKA and the European Commission, co -funded from the  national budgets of 36 participating

countries and the Europe an Commission through Horizon 2020. For the period 2014  -2020, it has a total public budget

of G1.14 billion. Consortium members apply in theiomalcdll@@Givwencountr.i
the case that all international consortium partners receive approval from the national programme owners (or related

programme management authorities), the international consortium receives funding. Under EUROSTARS, the national

programme s are not aligned or  synchronized .

Under the ERA -NET scheme, national authorities identify RDI areas and related programmes they wish to coordinate
RDI activities mutually. The participants in these actions are therefore programme ‘owners' (typically minis tries) or
programme 'managers' (typ ically funding agencies managing RDI programmes). Although invented by European
member -states, the ERA-NET was well acknowledged by the EC. Involvement of the EC in the ERA -NET scheme of the

European Member States has fur ther increased over the last decade

Under Horizon 2020, the EC contribution shifted from funding ERA  -NET networks to 'topping -up' funding of single joint -
calls for transnational research and innovation (prevailing activities during PF6 and FP 7) towards a more systematic
contribution. ERA -NET under Horizon 2020 merged the former ERA -NET and ERANET Plus into a single financial instrument
with the central compulsory element of implementing one substantial call with top -up funding from the EC (ERA
COFUND). This was designed to increase subst antially the share of funding that Member States dedicate jointly to

challenge driven research and innovation agendas

The added value of ERA -NET COFUND primarily lies in strengthening transnational collaboration and build ing long -
lasting relationships acro ss countries, as well as achieving a critical mass of resources to address common challenges

(in some cases the number of projects that the networks have been able to support has doubled because of the EC

top -up funding). The ERANET scheme also contribute s to increasing the quality of RDI activities (increased competition

in research leading to higher quality and excellence). It allows countries to access complementary knowledge and/or

research capacity from other countri es to address specific societal cha llenges. It also contributes to increasing

Europeds visibility and attractiveness as an RDI 1l ocation.

Business activities in Bulgaria are financed either through standard loans of commercial banks or institutions offering

more favourable interest rates or  issuing guarantees for bank credits.

As of 31st of December 2019, there were 25 banks operating in B

The total assets of the banking system increased by 8,2% on an annua | basis to the amount of BGN 114,2  billion (EUR

58,4 billion) compared to the end of 2018.
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An important role in helping companies in their further developing and exporting activities has the Bulgarian

Development Bank (BDB) is a financial institution 99.9%

-owned by the Bulgarian state. Its

main focus is to support small

and medium -sized enterprises - start-ups and innovations, exporters of finished goods, manufacturing industry,

extractive industries.

It is the only Bulgarian bank to provide direct financin

g as well as financing via other cr

edit institutions. BDB is the best -

positioned local bank to raise funds from international partners. Its subsidiaries are the National Guarantee Fund, which

issues guarantees for bank loans to the non

-financial sector; th e Micro Financing Institution Jobs,

which provide

financing to SMEs and start -ups; the Capital Investments Fund as well as the BDB Leasing and BDB Factoring.

Additional support to business activities is provided by the Bulgarian Small and Medium Enterprise

s Promotion Agency

(BSMEPA). It manages National Innovation Fund providing direct financial contributions to SMEs in a form of grants.

Additional financing options for entrepreneurs and investors in developing their projects in Bulgaria for the financial

period 2014 -2020 and the next perio d 2021-2027 are structural funds under Cohesion Fund (CF), the European Social

Fund (ESF), the European Regional Development Fund (ERDF), the European Agricultural Fund for Rural Development

(EAFRD), the European Maritime and Fisheries Fund (EMFF) and the Youth Employment Initiative (YEI).

9.2. Summary and conclusions in relation to SWOT elements

It requires the formulation of an Action Plan that aligns and focuses on future R&D and innovation activities, cross -

border collabora tion. It furthermore tackles topics
education. Transformative activities that lead to the

have a potential to be at the forefront of m

biocommunication

anaging structural change required

like raising awareness of customer markets and improving

of industries are in focus since they proved to

for reaching sustainability. The

multilevel systemic approach shall also assure a critical mass of actors to be addressed under Joint Call schemes.

Bulgaria has a good potential for fostering bioeconomy, but the

realizati on of this potential depends on the financing.

Definitely, there is a need for pilot projects in the field of bioeconomy. More Bulgarian organisations (both public and

private) should be involved in partnership European projects within the EU programs supp

developme nt, waste to energy and new products development.

orting bioeconomy - rural

Strengths
A Availability of EU funds

A Establishment of Centres of Competence related to
bioeconomy

A Financial schemes available to entrepreneurs

Weaknesses
Lack of targeted  bio -economy financing

Low investment activity in processing activities in the
field of transitioning to bio -based alternatives

Insufficient supporting activity of financial institutions
towards bioeconomy projects

Poor knowledge of public procurement pro
Low level of trust in public institutions

cedures

oo To  Tode

Opportunities

A Enhance the National funding and subsidies for
fostering bioeconomy

A Use of available EU funding in the field of
bioeconomy

Threats

A Reduced government funding and use of EU funds
A Possible risky nature of investment

A Alack of agencies providing equity and loans for bio -
based initiatives

Figure 37 SWOT analysis of the Bulgarian financing sector
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10. Actorsin agricultural and agro industrial

sector

10.1 Actors in prim ary agricultural sector

10.1.1 Cereals and industrial crops

Name: SIBI ILCHOVSKI EOOD

Location: Knezha

Region: Central North

Type of activity: Production and trade in agricultural products.
Already involved in bio - Y

based activities:

Bio-based acti vity involved The company produces and markets oilseeds and cereals

in:

Name: KRASID | G Itd

Location: Sofia

Region: South West Bulgaria

Type of activity: The company is engaged in mixed cultivation of oil and grain crops.
Already involved in bio - Y

based activities:

Bio-based activity involved Growing fresh fruit

in:

4 Approach: In this report we present an overview of all actors and actor groups that need to be involved when setting
up biomass delivery chains. To ensure a complete mapping of these actors several stakeh older exchanges at national
stakeholder wo rkshops were held.

The actors presented can be specific persons, companies, and other type of organisations (e.g. farmers organisations.
In case of listing companies in certain sectors we listed the top largest a nd/or most influential ones.

For the actors presented in this  report the following information is provided:

Company name/person name

Company location in town/municipality

Company location in region

Type of activity (for company)/ type of function (for pe rson)

(if company/organisation) specify number of employees

Already involved in bio -based activities (Y/N)

If yes, describe bio -based activity it is involved in
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Name: BG AGRO AGRICULTURAL COMPANY LTD
Location: Varna
Region: Northeast Bulgaria

Type of activity:

https://www.bgagro.bg/en/

Already i nvolved in bio -

based activities:

N

Bio-based activity involved

The company specializes in the production of wholesale agriculture, trade,

in: storage, forwarding, transport of agricultural products and professional advice in
these areas. Itis a leader in  the grain market, one of the largest agricultural
producers in the country, a reliable business partner of Bulgarian and global
companies in agribusine  ss.

Name: AGRO - BEL 2001 LTD

Location: Brest, Pleven

Region: Northern Bulgaria

Type of activity:

http://agro _-bel2001.com/

Already involved in

bio -based activities:

Y

Bio-based activity

The company is a producer of cereals in Bulgaria.

involved in:

Name: ZK BEZMER KOOPERACIA
Location: Bezmer

Region: Northe ast Bulgaria

Type of activity:

https://zkbezmer.com/index.html

Already involved in  bio -

based activities:

Y

Bio-based activity involved The company is engaged in crop production, the work and wholesale of cereals
in: and oilseeds.

Name: EKO TUR INVEST LTD

Location: Dalgopol

Region: Northeast Bulgaria

Type of activity:

Production and marketing of cereals

Already involved in bio -

based activities:

Y

Bio-based activity involved

Production and trade i n food.
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2.1.2. PRODUCERS OF FRUITS AND VEGETABLES

Name: LENOX FROZON FOOD LTD
Location: Dobrodan
Region: Northeast Bulgaria

Type of activity:

The activity of the company is related to the production of buying,
processing and export of frozen conve  ntional and organic fruits and

vegetables.

Already involved in bio -

based activities:

Y

Bio-based activity invol ved

The company produces and markets eco and organic products such as

in: strawberries, raspberries, blackberries, chokeberry, rose hips, blueb erries, black
currants and other berries.

Name: ZP VLADIMIR NIKOLOV NIKOLOV

Location: Crepost

Region: South Central Bulgaria

Type of activity:

VLADIMIR NIKOLOV NIKOLOV performs all activities of a farmer, including renting,

managing and cultivating ag ricultural land.

Already involved in bio -

based activities:

Y

Bio-based activity involved

The company produces and markets cereals such as barley and wheat, oilseeds

in: such as sunflower, fodder corn and cherries.
Name: BULGAR LUK LTD

Location: Katuni tsa

Region: South Central Bulgaria

Type of activity:

http://www.bulgarluk.com/bg/about.html

Already involved in bio -

based activities:

Y

Bio-based activity involved

The company produces and mar  kets traditional Bulgarian spices such as red

in: pepper, savory and others
Name: AGRODES AA

Location: Kavarna

Region: Northeast Bulgaria

Type of activity:

The company is engaged in viticulture, wine and vegetable production.

https://www.izbakaliakra.com/
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Already involved in bio -

based activities:

Bio-based activity involved

The company produces and offers dry white wines, and also grows vegetables

in: such as melons, peppers and tomatoes, which are grown on mulch.
Name: AGRO DIVELOPMENT LTD

Location: Pazardzhik

Region: Southern Bulgaria

Type of activity:

https://agrodevelopment.eu/

Already involved in  bio -

based activities:

Y

Bio-based activity involved

The company is engaged in the production of natural fruits, vegetables and

in: nuts. The company produces walnut trees, orchards and a vegetable arm
with greenhouses that rovide a wide variety of product S.

Name: ZP CHRISTO DRAGOMIROV CHRISTOV

Location: Topoli

Region: Northeast Bulgaria

Type of activity:

The company is engaged in growing vegetables, root crops and tubers in

the village of Topoli.

Already involved in bio - Y

based activities:

Bio-based activity involved The company produces watermelons , melons, potatoes and various types of
in: vegetables

Name: ROZITA 98 LTD

Location: Gorni Dubnik

Region: North West Bulgaria

Type of activity:

The company produces pepper, tomatoes, eggplant, watermelons, peas,

sweet corn, green beans, cereals

Already i nvolved in bio -

based activities:

Y

Bio-based activity involved

in:

Production of pepper, eggplant, cauliflower, broccoli, cabbage, tomatoes,

sweet corn, popcorn, barley and wheat.

CELEBio

This project received funding from the BBl JU under ~ the EU Horizon 2020 research and innovation programme under grant agreeme nt No.838087
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10.1.2 Livestock farming

Name: Kamchia EAD
Location: Shumen
Region: Northeast Bulgaria

Type of activity:

The company is mainly engaged in the production, purchase and processing of

poultry, poultry meat, eggs and egg products.

Already involved in bio -based Y
activities:
Bio-based activity involved in: Food

Name: "LORA-2004" Ltd
Location: Stara Zagora
Region: South Central Bulgaria

Type of activity:

The company works in the chicken egg production industry.

Already involved in bio -based

activities:

Y

Bio-based activity involved in:

The company's activity is related  to poultry and rabbit breeding.

Name: Millennium 2000 Ltd.
Location: Chirpan
Region: South Central Bulgaria

Type of activity:

The company is mainly engaged in poultry farming. The company is part of the

local poultry producer Gradus.

Already involve d in bio -based

activities:

Y

Bio-based activity involved in:

Poultry farming.

Name: Pilco Ltd
Location: Razgrad
Region: Northeast Bulgaria

Type of activity:

Pilco Ltd. is part of Ameta Holding AD, which is one of the largest companies in

the food se ctor and a leader in the production of poultry meat.

Already involved in bio -based

activities:

Y

Bio-based activity involved in:

The company is a confident supplier of animal feed, both in saturation and in

packaged form.

CELEBio
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Name: AVIS LTD

Location: Buzovgrad

Region: South Central Bulgaria

Type of activity: https://avisltd.com/en/products/essential -oil-products/

Already involved in bio -based Y

activities:

Bio-based activity involv  ed in: The company produces vegetables that are processed into sterilized and
unsterilized cans for direct consumption. The company also produces oil -bearing
rose jam.

Name: Bulgarplod -Sofia AD

Location: Montana

Region: Northwest Bulgaria

Type of acti vity: The company develops with the following activity: the production, processing

and sale of poultry and other local products, dairy products; wholesale and
retail trade in fresh and processed fruits and vegetables; industrial processing of
fruit and veg etables; transport and storage services; trade in packaging; renting

warehouses, commercial, refrigerated and administrative areas.

Already involved in bio -based Y

activities:

Bio-based activity involved in: The company produces poultry, local and dairy products. It also grows fruits and
vegetables

Name: Planeta 98 EOOD

Location: Veliko Tarnovo

Region: Central Bulgaria

Type of activity: The company specializes in animal husbandry and grain production. The
company has a dairy farm in the village of Po likraishte. More than six hundred

black and brown cows are raised. The company is also specialized in pig and

poultry farming.

Already involved in bio -based Y

activities:

Bio-based activity involved in: The company freely raises cows, pigs and birds. It also grows wheat, sunflowe r
and corn.

Name: TETRAHIB JSC

Location: Shumen

Region: Northeast Bulgaria

Type of activity: TETRAHIB JSC is part of the joint stock company Bonnie Holding AD.
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http://www.bonihold _ing.com/en/

Already involved in bio -based

activities:

Y

Bio-based activity involved in:

The company specializes in raising pigs.

Name: AJAX-1 Ltd
Location: Dobrich

Region: Northeast Bulgaria
Type of activity: https://ajaxgroup.bg/
Already involv ed in bio -based Y

activities:

Bio-based activity involved in:

The company raises pigs for meat processing using natural spices and chilled

meat.

Name: AGROTIME LTD
Location: Isperih
Region: Northeast Bulgaria

Type of activity:

http://agrotime.com/

Already involved in bio -based Y
activities:
Bio-based activity involved in: The company operates in three divisions - agriculture, pig farms and fruit and fruit

vegeta bles.



http://www.boniholding.com/en/
http://agrotime.com/
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Name: MANEX SUN AD
Location: Varna
Region: Northeast Bulgaria

Type of activity:

http://www.manex.bg/en/forus.php

Already involved in bio -based

activities:

Y

Bio-based activity involved in:

The company's activity is related to the annealing and d elivery of pork, as well as

its processing. The company also grows cereals.

10.2 Actors in agro industries

10.2.1 Milk processing companies

Name: Dimitar Madjarov - 2 Ltd.
Location: Plovdiv
Region: South Central Bulgaria

Type of activity:

https://www.madjarov.bg/index.php?lang=en

Already involved in bio -based

activities:

Y

Bio-based activity involved in:

The company is engaged in the processing of meat and dairy products.

Name: Lactis Ltd.
Location: Byala
Region: Northern Bulgaria

Type of activity:

Lactis Ltd was established on July 28, 2006  with activates in the dairy industry

Already involved in bio -based

activities:

Y

Bio-based activity involved in:

The activity of the company is related to the production and trade of milk and
dairy products, as it manages to establish itself as a market leader on the

Bulgarian market and to build its customer network all over the wor Id.

10.2.2. Meat processing companies
Name: BONI HOLDING AD
Location: Sofia
Region: South West Bulgaria

Type of activity:

http://www.boniholding.com/en/

Already involved in bio -based

activities:

Y
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Bio-based activity involved in:

The holding is composed of 10 meat processing plants and companies engaged

in meat processing.

Name: DELICATES 2 LTD
Location: Zhitnitsa
Region: South Central Bulgaria

Type of activity:

http://delikates.bg/en/about -us/

Already involved in bio -based

activities:

Y

Bio-based activity involved in:

The company processes meat into meat products.

Name: SAMI-M LTD
Location: Pleven
Region: Northern Bulgaria

Type of activity:

https://sami _-m.com/en/

Already involved in bio -based

activities:

Y

Bio-based activity involved in

The company produces both meat and meatless products.

Name: UNITEMP LTD

Location: Voyvodinovo

Region: South Central Bulgaria

Type of activity: http://www.unimeat.eu/en/home -en-2/
Already involved in bio -based Y

activities:

Bio-based activity invo Ived in:

The company processes pork, beef and lamb into products.



https://en.wikipedia.org/wiki/Bulgaria
http://delikates.bg/en/about-us/
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https://sami-m.com/en/
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10.3 Other actors related to agriculture

10.3.1 Wine producers

& agro -processing chain

Name: Winery Svishtov
Location: Svishtov
Region: Central North Bulgaria

Type of activity:

https://svishtov -
winery .com/%d0%ba%d0%be%d0%bd%d1%82%d0%b0%d0%ba%d1%82%d0%b8/

Already involved in bio -based

activities:

Y

Bio-based activity involved in:

The company produces wine from the varieties Cabernet Sauvignon, Cabernet
Franc, Merlot, Pinot Noir and Gamza, as wellas  white wines from the varieties

Sauvignon Blanc, Chardonnay, Traminer, Muscat and Riesling.

Name: Targovishte Wine Cellar
Location: Targovishte
Region: Northeast Bulgaria

Type of activity:

https://lvk_-vinprom .com/en/

Already involved in bio -based

activities:

Y

Bio-based activity involved in:

The winery produces white and red  wines with guaranteed origin, champagne,
fortified wines and spirits. Some of them are Sauvignon Blanc, Chardonnay,
Muscat Otonel and  Traminer, and the reds are made by Cabernet Sauvignon

and Merlot.

Name: LOVICO SUHINDOL winery
Location: Suhindol
Region: Northern Bulgaria

Type of activity:

http://lovico.eu/en/home

Already involved in bio -based

activities:

Y

Bio-based activity involved in:

The winery specializes in the production of quality wine s and brandies from red
and white grapes. The wine assortment is very wide and covers mass wines,

varietal wines, reserves and special selection wi  nes.

Name: Han Krum Winery
Location: Burgas
Region: Southeast Bulgaria

Type of activity:

http://www.bulgarianwine.net/wineries/khan -krum



https://svishtov-winery.com/%d0%ba%d0%be%d0%bd%d1%82%d0%b0%d0%ba%d1%82%d0%b8/
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Already involved in bio -based

activities:

Bio-based activity involved in:

The grapes used by the winery in the area are about 5500 decares. T he classic
white varieties Chardonnay, Aligote, Muscat Otonel, Traminer, Rakatsiteli, Rhine
Riesling and the Bulgarian varieties - Dimyat contain the main part. The capacity
of the working vessel of the wine cellar is 3500 tons, and the possibilities for
processing the grapes - about 4500 tons. In addition to an equipped
technological line for white wines, the cellar has containers for canning and

aging of red wi nes. The fermentation department has a capacity of 900 tons and

the ability to control the tempe  rature.
Name: Boi&Ar Ltd
Location: Pomorie
Region: Southeast Bulgaria
Type of activity: http://www. vinarskaizba.com/eng/index.php
Already involved in bio -based Y

activities:

Bio-based activity involved in:

The winery has modern facilities for processing grapes, the classic underground
cellar with barrels of French and California oak, a fully automat ed bottling line,

the distillation compartment - all these are touches from the  new look of the

cellar.

Name: Euxinograd Wine Cellar
Location: Varna
Region: Northeast Bulgaria

Type of activity:

https://www.bacchus.bg/vino/2012/10/21/2159039 evksinograd _nai -

starata_izba_v_bulgariia/

Already involved in bio -based

activities:

Y

Bio-based activit y involved in:

The winery mainly produces only white wi  nes, as the climate is favorable for the

cultivation of these varieties. The winery also produces brandy and cognac.



http://www.vinarskaizba.com/eng/index.php
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Name: Minkov Brothers Wine Cellar
Location: Venec
Region: Northeast Bulgaria

Type of activity:

https://www.minkovbrothers.bg/

Already involved in bio -based

activities:

Y

Bio-based activity involved in:

The winery of the Minkovi Brothers is made of classic  varieties and aged in oak

barrels. They are complex, rich wines in which the main com ponents: the aromas

of the fruit and those of the oak are combined in a unique harmony.

Name: oDomaine Trifonoffdo Wi nery
Location: Pesnopoy
Region: South Central Bulgaria

Type of activity:

http://www.trif _onoff -wine.eu/en

Already involved in bio -based

activities:

Y

Bio-based activity involved in:

The wine cellar is certified for the production of BIO wine and direct organic
juices. Priority in the activity of the winery are the innovative products, such as
mead, organic wine from chokeberry, elderberry from black elderberry, fruit

wines.

Name: Chéateau Copsa
Location: Karlovo
Region: South Central Bulgaria

Type of activity:

https://copsa.bg/en/

Already involved in bio -based

activities:

Y

Bio-based activity involved in:

The area of the winery is favorable for the cultivation of high -quality white win es.
The intense aromas of the pink massifs and lavender fields, the constant
movement of air masses, the mild climate provided by the two mountains

surrounding the valley, a |l contribute to the unique terroir of the area.



https://www.minkovbrothers.bg/
http://www.trifonoff-wine.eu/en
https://copsa.bg/en/

S
RR|

I ‘&QOBio»based Industries PRl Horizon 2020
Cons m

This project received funding from the BBI JU under

Bl Furopean Union Funding

*
A for Research & Innovation

nt No.838087

the EU Horizon 2020 research and innovation programme under grant agreeme

Name: Katarzyna Estate
Location: Sofia
Region: South West Bulgaria

Type of activity:

https://katarzyna.bg/en/

Already involved in bio -based

activities:

Y

Bio-based activity involved in:

Some of the vineyards of Katarzyna Estate are o rganically grown. Organic wine
is a new reading of the product produced hundreds of years ago, which reflects

the goal of modern man to return to the original and natural, as well as to
protect the environment. Organic production practices have almost no e ffect
on the characteristics of the wine and do not necessarily guarantee better taste.

Katarzyna Estate has been processing organic grapes since 2015.

Name: Dragomir Winery est ate
Location: Plovdiv
Region: South Bulgaria

Type of activity:

http://www.dragomir.bg/begin.php?page=aboutus

Already involved in bio -based | Y
activities:
Bio-based activity involved in: The wine cellar produces limited batches, mainly of the Bulgarian varie ties

Mavrud, Rubin and Dimyat, as well as blends with their participation.

Name: Villa Yustina
Location: Ustina
Region: South Bulgaria

Type of activity:

https://villayustina.com/en/

Already involved in bio -based

activities:

Y

Bio-based activity involved in:

The wine cellar produces wine from the following vintages Sauvignon Blanc,
Semillon, Chardonnay, Aligote, Gewdirztraminer, Merlot, Pi not Noir, Cabern et

Franc, Mavrud and Rubin.

Name: Vinprom Peshtera AD
Location: Peshtera
Region: South Bulgaria

Type of activity:

https://sites.google.com/site/vinprompeshtera26/home

Already involved in bio -

based activities:

Y

Bio-based activity involved in:

The wine cellar grows Cabernet Sauvignon, Cabernet Franc, Merlot, Syrah,

Chardonnay, Muscat Otonel, Sauvignon Blanc, June Blanc and others.

CELEBio
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Name: Winery Zagreus
Location: Parvomay

Region: South Bulgaria

Type of activity: https://zagreus.org/en

Already involved in bio -based Y

activities:

Bio-based activity involved in: The varieties grown in the winery are Mavrud, Cabernet Sauvignon, Syrah and
Merlot. The vineyard is located in one of the most favorable regions of Bulgaria.

Name: Terra Tangra Winery

Location: Harmanli

Region: South Bulgaria

Type of activity: http://terratangra.com/en/m ain

Already involved in bio -based Y

activities:

Bio-based activity involved in: The wine cellar is located on the southwestern slopes of Sakar Mountain along
the Maritsa River. The winery produces red wines as well as rosé and white wine.
The fermentat ion process is carefully monitored for the proper extraction of

natural phenolic compounds from grapes.

10.3.2 Beer producers

Name: "Bolyarka VvT" OD

Location: Veliko Tarnovo

Region: Northern Bulgaria

Type of activity: https://www.boliarka.com/site/za_nas/struktura.htmi

Already involved in bio -based | Y

activities:

Bio-based activity involved in: Behind the good name of Bolyarka is the continuous development of existing
techniques and technologies for beer production, planned improvement,
development and implementation of new own production technologies,

increasing t he capacity of production and stora ge facilities of the brewery, as

well as systematically increasing the competence of all levels.



https://zagreus.org/en
http://terratangra.com/en/main
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Name: Zagorka AD
Location: Sofia
Region: South West Bulgaria

Type of activity:

http://zagorkacompany.bg/

Already involved in bio -based

activities:

Y

Bio-based activity involved in:

The main ingredients of the brewery for beer production are barley malt, water,

hops and yeast. It has a light golden color, moderate carbonation, fresh taste,

with a slight aroma of malt and hops.

Name: Kamenitsa AD
Location: Sofia
Region: South West Bulgaria

Type of activity:

https://www.kamenitza.bg/home

Already involved in bio -based

activities :

Y

Bio-based activity involved in:

The main ingredients of the brewery for the production of beer are dry -hopped,

without being very bitte r, this beer has a cloudy color and dense taste. In
addition to barley malt, wheat malt and oats are also present in the

composition.

Name: Carlsberg Bulgaria
Location: Sofia
Region: South West Bulgaria

Type of activity:

https://carlsbergbulgaria.bg/#za -nas

Already involved in bio -based

activities:

Y

Bio-based activity involved in:

The main ingredients of the brewery for the production of beer obtained from
malt, b arley, with or without other unmalted cereals, water, flavors, sugar and

hops.

10.3.3 Canning industry

Name: Contract -NG
Location: Stara Zago ra
Region: Southern Bulgaria

Type of activity:

http://markogi.eu/index.html

Already involved in bio -based

activities:

Y
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Bio-based activity involved in:

The company produces and offers a variety of ready mea Is, vegetables and

fruits, as well as fruit jam, vacuum -packed vegetables and pickled vegetables.

Name: "Drujba" Cannery
Location: Varna
Region: Northeastern Bulgaria

Type of activity:

http://w_ww.drujba -konserv.com/en/index.php

Already involved in bio -based

activities:

Y

Bio-based activity involved in:

The company has its own vegetable and fruit plants. Fruits and vegetables are
grown in ecologically clean conditions in Bulgaria. Bulgarian v arieties of
tomatoes, peppers, gherkins and others give a unique taste to our canned
vegetables. The company has orchards and fruits, such as apples, cherries,

peaches, raspberries.

Name: Deroni Ltd.
Location: Haskovo
Region: South Central Bulgaria

Type of activity:

https://www.deroni.com/home.html

Already involved in bio -based

activities:

Y

Bio-based activity involved in:

The production cycle of the company is completely closed, starting from the
small seeds, allows to grow naturally delicious vegetables, which leads to

delicious and nutritious products on the shelves.

Name: Slavianka AD
Location: Burgas
Region: Southeast Bulgaria

Type of activity:

https:// slaviankabg.com/

Already involved in bio -based Y
activities:
Bio-based activity involved in: The company produces canned fish that comply with all norms and regulatio ns.
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10.4 Clusters and organisations

Name: Bulgarian Association of Agricultural Produce rs
Location: Sofia
Region: South West Bulgaria

Type of activity:

https://azpb.org/en/about/

Already involved in  bio -based

activities:

Y

Bio-based activity involved in:

The Association carries out activities  in the field of agricultural production, supply
of goods and trade in agricultural products, preparation and organization of

participation in international investment and technological programs.

Name: Bulgarian Association of Greenhouse Producers
Locat ion: Plovdiv
Region: South Central Bulgaria

Type of activity:

https://bapop.org/en/

Already involved in bio -based

activities:

Y

Bio-based activity involved in:

A non -profit organization that unites the Bulgarian p roducers of greenhouse
products, selling their products on the free market, to increase the efficiency and
prestige of their activities, assisting in generating and implementing new ideas by
mobilizing their own resources, exchange of information, borrowin g experience
from good practices in the country and abroad, supporting the non -
governmental sector in this direction and creating favorable conditions for the
development and expansion of their cooperation with other organizations and is

established indefi nitely.

Name: National Grain Producer Association (NGPA)
Location: Sofia
Region: South West Bulgaria

Type of activity:

https://www.grain.bg/en/

Already involved in bio -based Y

activities:

Bio-based activity involved in: This is a branch organization of grain producers in the Republic of Bulg aria. NAZ is
a non -governmental, voluntary, independent and non -political non -profit

association for private benefit to represent and protect the interests of its

members engaged in economic activities in the grain industry.



https://azpb.org/en/about/
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Name: Bulgarian Meat Processors Association (BMA)
Location: Sofia
Region: South West Bulgaria

Type of activity:

https://www.amb  -bg.com/index.php?MIW -
gRWLISSNMNKDI1KHchSrcNKncJafl9OjIRePUtKr&page=1

Already involved in bio -based

activities:

Y

Bio-based activity involved in:

The association performs consulting activities, guidelines in the field of meat
processing, supply of goods and trade in meat and meat products, preparation
and organization of participation in international investment and technologic al

programs.

Name: National branch union of bakers and confectioners (NBUBC)
Location: Sofia
Region: South West Bulgaria

Type of activity:

http://nbabc.bg/bg/bg -forus

Already involved in bio -based

activities:

Y

Bio-based activity involved in:

The Union unites the Association "Branch Chamber of Indust rial Bakers and
Confectioners in Bulgaria" and the "Federation of Bakers and Confectioners in

Bulgaria". The Union is the organization that represents  the industry at all levels.

Name: Institute of Cryobiology and Food Technology
Location: Sofia
Region : South West Bulgaria

Type of activity:

https://www.ikht.bg/

Already involved in bio -based

activities:

Y

Bio-based activity involved in:

The Institute carries out basic research, applied research, innovative and
con sulting activities in the field of cryobiology, lyophilization, food technology,
quality and safety of food and beverages and the a pplication of technologies

with biologically active substances.



https://www.amb-bg.com/index.php?MlW-gRWLI5SnMNKDI1KHchSrcNKncJafI9OjIRePUtKr&page=1
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11.

11.1. Actors in primary

Actors in forestry and forest industry

forest sector

Name: Northwestern State Enterprise
Location: Vratsa
Region: Northwestern Bulgaria

Type of activity:

http://www.szdp.bg/

Already involved in bio -based

activities:

Y

Bio-based activity involved in:

The activity of a northwestern state enterprise is related to the implementation of
forest management plans for forest areas, hunting management plans,
maintenance and / or restoration a ctivities in forest areas, maintenance of

ecosystem diversity and protection of biologic al diversity in them, creation of

new forests on agricultural areas, protection of forest areas.

Name: North Central State Enterprise
Location: Gabrovo
Region: Northern Bulgaria

Type of activity:

https://www.scdp.bg/?splash=1

Already involved in bio -based

activities:

Y

Bio-based activity involved in:

The main subject of action is located in the management and administration of
state -owned forests. The main own revenues from the sale of timber and from
the organization of hunting tourism. In order to maintain ecological and
biodiversity, rare events are he Id annually, associated with the deforestation of

forest areas and the division of game.

Name: Northeast State Enterprise
Location: Shumen
Region: Northeast Bulgaria

Type of activity:

https://sidp.ba/

Already involved in bio -based

activities:

Y

Bio-based activity involved in:

The company manages its own forest regions in 4 administrative districts -
Shumen, Dobrich, Varna and part of Targovishte. Return to the sixteen local

divisions, of which eleven are state  forestries and five are state hunting farms.

Name:

Southwestern State Enterprise

Location:

Blagoevgrad

Region:

Southwestern Bulgaria



https://en.wikipedia.org/wiki/Bulgaria
http://www.szdp.bg/
https://en.wikipedia.org/wiki/Bulgaria
https://www.scdp.bg/?splash=1
https://sidp.bg/
https://en.wikipedia.org/wiki/Bulgaria
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Type of activity:

http://www.uzdp.bg/bg/

Already involved in bio -based

activities:

Y

Bio-based activity involved in:

The company manages its own forest areas in seven administrative districts -
Blagoevgrad, Kyustendil, Sofia city, Sofia district, Pazardzhik, P ernik and Lovech.

The main tree species of medium conifers are: white and black pine, spruce, fir.

Name: South Cent ral State Enterprise
Location: Smolyan
Region: Southwestern Bulgaria

Type of activity:

http://ucdp -smolian.com/?page_id=2&lang=bg

Already involved in bio -based

activities:

Y

Bio-based activity involved in:

The company manages state forest regions in four dis tricts - Smolyan, Plovdiv ,
Pazardzhik and Kardzhali. Participation of tree species is: 31% white pine, 15%

spruce, 9% black pine, 18% oak, 15% beech.

Name: Southeast State Enterprise
Location: Sliven
Region: Southeast Bulgaria

Type of activity:

https: //www.uidp  -sliven.com/

Already involved in bio -based

activities:

y

Bio-based activity involved in:

The main tree species are located on the plant with beech and oak of the
broad tree species, as well as black pine, white pine, coniferous spruce. Th e
aver age use of timber in the timber forest fund, which was found in the forest

management of the projects, is projected at 894,354 m 3,

11.2. Actors in forest industry

Name: BG HOUSE LTD
Location: Bratsigovo
Region: South Central Bulgaria

Type of activity:

The company started its activity with the production of wooden windows, today
it is one of the largest manufacturers of prefabricated houses and buildings in

Bulgaria.

Already involved in  bio -based

activities:

Y

Bio-based activity involved in:

Woodworking of building materials



http://www.uzdp.bg/bg/
https://en.wikipedia.org/wiki/Bulgaria
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Name: Kronoshpan Bulgaria
Location: Burgas
Region: Southeast Bulgaria

Type of activity:

https://bg.kronosp an -express.com/en

Already involved in bio -based

activities:

Y

Bio-based activity involved in:

Utilisation of biowastes for new products such as particle board, wood fiber

board, plywood , OSB, kitchen wall panels and others.

Name: Kastamonu AD
Locati on: Gorno Syhrane
Region: South Central Bulgaria

Type of activity:

https://www.keas.com.tr/en/keas -mainpage

Already involv ed in bio -based

activities:

Y

Bio-based activity involved in:

Use of biowaste for new products such as wood flooring

Name: FAZERLES AD
Location: Silistra
Region: Northeastern Bulgaria

Type of activity:

https://www.fazerles.com/en/home_en/

Already i nvolved in bio -based

activities:

Y

Bio-based activity involved in:

Use of biological waste for new products such as wood fiber boards.

Name: Welde Bulgaria AD
Location: Troyan
Region: North Central Bulgaria

Type of activity:

http://welde.bg/index.php?m=336&lang=2

Already involved in bio -based

activities:

Y

Bio-based activity involved in:

Use of biological waste for new products, such as plywood - plain and

laminated, soundproof, ordinary fiber board.

Name: Dizma LTD
Location: Plovdiv
Region: South Central Bulgaria

Type of activity:

https://dizma.bg/

CELEBio

nt No.838087
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Already involved in bio -based Y

activities:

Bio-based activity involved in: Use of biological waste for ne  w wood products.

11.3. Clusters and organisations

Name: Association of Logging Companies in Bulgaria
Location: Targovishte

Region: Northeastern Bulgaria

Type of activity: https://addb _-bg.com/

Already involved in bio -based Y

activities:

Bio-based activity involved in: The association promotes and  supports the introduction and maintenance of
standards for good practices in logging and wood processing. Takes initiatives
and participates in the development of new and cha nges in existing regulations
related to the industry.

Name: Bulgarian Branch Chamber of Woodworking and Furniture Industry

Location: Sofia

Region: South West Bulgaria

Type of activity: https://timberchamber _.com/en/

Already involved in bio -based Y

activities:

Bio-based activ ity involved in: The Chamber contributes to the development and establishment of the sectors
in furniture production and woodworking by providing information on modern

materials, techn ologies, equipment and innovations in the industry.



https://addb-bg.com/
https://timberchamber.com/en/
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12. Actorsinthe waste sector

12.1. Clusters and organisations

Name: oUni trade clusteré Ltd
Location: Sofia
Region: South West Bulgaria

Type of activity:

http://unitradecluster.com/en/index.html

Already involved in bio -based

activities:

Y

Bio-based activity involved in:

The main activity of the cluster is collection from the place of formation,

transportation, storage, pre -treatment, recycling (reg  ranula tion) of plastic and
nylon waste and their subsequent sale on the market in the form of recycled raw

material for the production of polyethylene regranulate materials. The cluster
consists of a group of 7 companies that have serious experience in coo perati on

with each other in the field of waste management and market image.

Name: Bulecopack
Location: Sofia
Region: South West Bulgaria

Type of activity:

https://www.bulecopack.com/en

Already involved i n bio -based

activities:

Y

Bio-based activity involved in:

The company organizes and manages activities for separate export,
transportation, sorting, recycling and recovery of packaging waste, also
organizes and uses information and educational campaigns t 0 promote the

separation of packaging waste.



http://unitradecluster.com/en/index.html
https://www.bulecopack.com/en
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Name: National Organization for Waste Recovery and Recycling AD
Location: Sofia
Region: South West Bulgaria

Type of activity:

http://nooro.eu/

Already involved in bio -ba sed

activities:

Y

Bio-based activity involved in:

The organization has the necessary know  -how, work methodology, contacts and

knowledge, given the fact that the company's manageme nt has significant
experience in the field of widespread waste and has succe ssfully managed
several other recovery organizations in the first years after the transposition of
European waste. directives in this field in Bulgaria. It partners with leading

co mpanies in the field of waste recycling and recovery, both in the country an d
abroad. In view of the optimization of the activities and an established

methodology for the implementation of the objectives, the organization

provides the members of the organi  zation with competitive amounts of the

remuneration for utilization.

Name: ECOPACK Bulgaria
Location: Sofia
Region: South West Bulgaria

Type of activity:

https://www.ecopack.bg/en

Already involved in  bio -based

activities:

Y

Bio-based activity involved in:

This is a packaging waste recovery organization that initiates many campaigns for
separate waste collection. The organization has also established an educational

center for separate collection of pac kaging waste.



http://nooro.eu/
https://www.ecopack.bg/en
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Name: Metalvalius EOOD
Location: Sofia
Region: South West Bulga ria

Type of activity:

https://www.biznes -katalog.bg

Already involved in bio -based | Y
activities:
Bio-based activity involved in: The company recently undertook an ambitious investment program to improve the

infrastructure of its processing plant; as well as modernizing and streamlining ever
expanding operations. The company has entered into contractual agreements for
co operation with national collective readmission schemes for various waste streams,

contribut ing to the fulfillment of legally imposed national recycling targets.

Name: STAM TRADING AD
Location: Sofia
Region: South West Bulgaria

Type of activity:

http://bulgaria _-online.bg/catalog/16355_stam_treiding_ad.html

Already involved in bio -based

activities:

Y

Bio-based activity involved in:

The company is a leading pr  oducer of aluminum alloys and parts and processor

of metal scrap in Bulgaria. The achieved success is the r esult of the efforts of the
management to manage the company, adhering to all European quality
standards and environmental norms. The qualitative cha racteristics of the
delivered waste are monitored upon entering the company, as aluminum and

some other was te are used for the production of alloys, and for their quality the
company guarantees with its name, which has become an analogue of quality

and cor rectness.



https://www.biznes-katalog.bg/
http://bulgaria-online.bg/catalog/16355_stam_treiding_ad.html

S
RR|

U \§ Bio-based In

dustries PRl Horizon 2020 . .
n ium E9R S European Union Funding C E LE B | o
‘ % for Research & Innovation

nt No.838087

This project received funding from the BBI JU under

the EU Horizon 2020 research and innovation programme under grant agreeme

Name: POLIGROUP
Location: Plovdiv
Region: South Central Bulgaria

Type of activity:

https://poligroup.eu/en/home -02-2-4/

Already involved in bio -based

activities:

Y

Bio-based activity involved in:

The company has implemented a Herbold pre -recycling film recycling plant and

an Erema film re cycling plant recycling waste polyethylene. Thus, we increase our
production capacity, optimize our production costs and improve the quality of
manufactured products, which leads to an increase in the degree of "closed

production cycle" and reduce the cost of the final product.

Name: Danexo Recycling Ltd.
Location: Sofia
Region: South West Bulgaria

Type of activity:

http://danexorecycling.com/

Already involved in bio -based

activities:

Y

Bio-based activity involved in:

The company's activity is relate d to the separation and recycling of plastics.

Currently, the company has one of the most modern technologies for recycling
and granulation of polyethylene Polypropylene (PE, HDPE) and polypropylene
Polypropylene (PP). The capacity of the Polipolen (PE, HD PE) and Polypropylene
(PP) polyethylene recycling line is 500 kg / h. A company buys waste plasti c by
purifying and granulating it. As a finished product offers granular polyethylene

(Polipolen PE, HDPE) and Polypropylene (PP).



https://poligroup.eu/en/home-02-2-4/
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13.1. Actors in fisheries and aquaculture

Name: Aquaprom
Location: Pirdop
Region: South-West Bulgaria

Type of activity:

https://www.aguaprom.com/index.htm

Already involved in bio -based

activities:

Y

Bio-based activity involved in:

The company is engaged in the production and cultivation of rainbow trout in
cage facilities. In the first year of its establishment it produced 15,000 kg. per

year. In the second year the production re aches 35,000 kg. per year.

Name: Fish Invest Ltd
Location: Montana
Region: Northwestern Bulgaria

Type of activity:

http://fishinvest -bg.com/?lang=en

Already involved in bio -based

activities:

Y

Bio-based activity involved in:

The company is a leader i n the production of freshwater aquaculture, as the
main activity is the production of rainbow trout, carp and sturgeon for black
caviar. The company has a modern cage base in Ogosta Dam, where carp are
raised for consumption and sturgeon for black caviar, and in the winter months,
when the conditions are suitable, rainbow trout is also raised. The company also
owns several dams for the production of stocking material from carp and white

fish.

Name: Bulgarian Fish Farms Ltd.
Location: Sofia
Region: South West Bulgaria

Type of activity:

http://bff -cmd -group.com/en/

Already involved in bio -based

activities:

Y

Bio-based activity involved in:

The technological solutions offered by the company include the best business

practices in the field of Aquaculture, oriented towards efficient, energy -saving
and environmentally friendly productions. Our projects are aimed at increasing

profitability throu gh higher added v alue of production, ensuring sustainability,

CELEBio
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growth and increasing competitiveness, which we achieve by optimizing,
reengineering and managing production processes. Our team applies an
model of the act

individual approach to each client, forming a business ivity with

the applicability of appropriate, practical and effective solutions.

13.2. Actors in sectors managing / maintaining large areas of land

& water
Name: Port Varna
Location: Varna
Region: Northeast Bulgaria

Type of activity:

https://www.port _-varna.bg/

Already involved in bio -based

activities:

Y

Bio-based activity involved in:

The port of Varna has two terminals "East" and "West", which are located about
30 km from each ot her. Terminal "East" is located o n the Black Sea, and Terminal
"West" is located in the westernmost part of Lake Beloslav. There are four more
port complexes in the waters of the Port of Varna: Petrol, TPP Ezerovo; Lesport
of all water cargo (river and se

and Ferry complex Varna. Over 50% a) passes

through the Port of Varna, which is established as the largest Bulgarian port and

container door in Bulgaria.

Name: Port Burgas
Location: Burgas
Region: Northeast Bulgaria

Type of activity:

https://port -burgas.bg/

Already involved in bio -based

activities:

Y

Bio-based activity involved in:

In the terminal "East" of the port are processed mainly general cargo - metals,

wood, paper, food, scrap, machinery and more. For operational reasons, bulk
cargo is often processed - coal, sugar, ammonium nitrate and small batches of
concentrates. Metals, grain, scrap, bulk cargo and others are processed at the

West Terminal. Container and ro  -ro terminals oper ate at the terminal, as well as

the largest refrigerated w  arehouse in Bulgaria.



https://www.port-varna.bg/
https://port-burgas.bg/
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Name: Port Ruse
Location: Ruse
Region: Northeastern Bulgaria

Type of activity:

https://www.port _-ruse-bg.com/

Already involved in bio -based

activities:

Y

Bio-based activity involv ed in:

The port of Ruse East is the largest port in the Bulgarian section of the Danube.
The port of Ruse is also the only river port in Bulgaria, where a  t high water levels
on the Danube can be received and processed river -sea vessels. The port is

located in the western industrial zone of the city, at the mouth of the river Lom.

Bulk and general cargo are handled at this port. It specializes primarily in g eneral
cargo handling.

Name: Port Vidin

Location: Vidin

Region: Northwestern Bulgaria

Type of act ivity: http://portvidin __-center.com/node/39

Already involved in bio -based Y

activities:

Bio-based activity involved in: The Port of Vidin is the first major port along the Danube for the Bulgarian secti on

of the river, as well as the first Danube port published under the Law on Maritime
Areas, Inland Waterways and Ports of the Republic of Bul garia. The port has a
well-developed infrastructure - road and water connections, representing major
European corr idors and a significant presence of international road transport,

etc.

13.3. Clusters and organisations

Name: NATIONAL FISHERIES ANBQUACULTURAL ASSOCIATION IN BULGARIA
Location: Plovdiv
Region: South Central Bulgaria

Type of activity:

The association brin gs together the professional efforts of more than 40

fishery producers in the country - their total share in the production of
freshwater fish in the country is over 75%, and together with producers,
members of the association through their regional associ ations, their share is

over 90%.

Already involved in bio -

based activities:

N

Bio-based activity involved



https://www.port-ruse-bg.com/
http://portvidin-center.com/node/39
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Name: Association of the fish products producers
Location: Sofia
Region: South West Bulgaria

Type of activity:

https://bgfish.com/en

Already involved in bio -

based activities:

Y

Bio-based activity involved

Fishery Producers Association

in:

Name: Black Sea Energy Cluster
Location: Varna

Region: Northeastern Bulgaria

Type of activity:

http://www.bsecluster.org/en/

Already involved in  bio -

based activities:

Y

Bio-based activity involved

The organization works to reduce energy consumption, to promote renewable

in: energy sources, for sustainable developm  ent and efficient energy management
in the Black Sea region. Raising public understan  ding of the role and importance
of efficient energy management, implementing measures to reduce carbon
dioxide emissions and stimulating energy  -saving technologies and ren  ewable
energy sources, leading to a reduction in climate change.

Name: Bulgarian Chamber Of Shipping

Location: Varna

Region: Northeastern Bulgaria

Type of activity:

http://bcs.bg/en

Already involved in bio -

based act ivities:

Y

Bio-based activity involved

in:

The organization actively participates in national programs for development of
the maritime economy, submits to the competent state authorities drafts of
normative acts and monitors their implementation in the ec onomic field. Informs
about acts of unfair competition, media tes in resolving disputes and organizes a
permanent maritime arbitration court. Supports the activities of its members to

improve the management and increase the efficiency of the maritime busine Ss.
It works to expand the participation of companies in inte rnational maritime
economic cooperation and to support and develop the maritime business in the

country.



https://bgfish.com/en
http://www.bsecluster.org/en/
http://bcs.bg/en
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Name: MARINE CLUSTER BULGARIA
Location: Varna
Region: Northeastern Bulgaria

Type of activity:

https://www.marinecluster.com/en/

Already involved in bio -

based activities:

Y

Bio-based activity involved

in:

Non -governmental organization uniting the efforts of all sectors of the maritime
economy in Bulgaria. The association works to create conditions for favorable
development and increase the competitiveness of the maritime economy
through the introduction of new organizational, product, market and
technological solutions, training, applica tion of go od practices and its promotion

at national and international level.

14. Actors in bio

14.1. Chemical and petro

14.1.1 Chemical industry

-based industries and markets

-chemical industries

Name: Megachim AD
Location: Ruse
Region: Northeastern Bulgaria

Type of activity:

https://megachim.com/en/megachim_contacts.php

Already involved in bio -based N
activities:
Name: "Calcit" JSC
Location: Asenovgrad
Region: Southern Bulgaria
Type of acti vity: http://www.calcit  -bg.com/index.php/en/
Already involved in bio -based N
activities:

14.1.2 Fertilizer producers
Name: Neochim PLC
Location: Dimitrovgrad

Region:

Southern Bulgaria



https://www.marinecluster.com/en/
https://megachim.com/en/megachim_contacts.php
http://www.calcit-bg.com/index.php/en/

S
RR|

I ‘Q’QOBio»based Industries 2
C ; m

This project received funding from the BBI JU under

*
* p Kk

the EU Horizon 2020 research and innovation programme under grant agreeme

RN Horizon 2020
Bl Furopean Union Funding
for Research & Innovation

CELEBio

nt No.838087

Type of ac tivity:

https://www.neochim.bg/en/

Already involved in bio -based

activities:

Y

Bio-based activity involved in:

Production and trade of mineral fertilizers

Name: Agropolychim AD
Location: Devnya
Region: Northeastern Bulgaria

Type of activity:

https://agropolychim.bg/en/

Already involved in bio -based

activities:

N

Bio-based activity involved in:

Name: AgroBioVet Ltd
Location: Ruse
Region: Northeastern Bulga ria

Type of activity:

https://agrobiovet.com/bg/%d0%b7%d0%b0

-%d0%bd%d0%b0%d1%81/

Already involved in bio -based

activities:

Y

Bio-based activity involve din:

Production of biofer tilizer

Name: ECORE
Location: Sofia
Region: South West Bulgaria

Type of activity:

http://www.ecoreltd.com/%d0%b7%d0%b0

-%d0%bd%d0%b0%d1%81/

Already involved in bio -based

activit ies:

Y

Bio-based activity involved in:

Waste management activities

recovery and disposal of poultry manure

- collection, transportation, recycling, processing,

waste.

Name: ZP Emilia Trendafilova
Location: Blagoevgrad
Region: Southwest Bulgaria

Type of activity:

https://www.bioema.eu/

Already involved in bio -based

activities:

Y



https://www.neochim.bg/en/
https://agropolychim.bg/en/
https://agrobiovet.com/bg/%d0%b7%d0%b0-%d0%bd%d0%b0%d1%81/
http://www.ecoreltd.com/%d0%b7%d0%b0-%d0%bd%d0%b0%d1%81/
https://www.bioema.eu/
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Bio-based activity involved in:

California red worm biohumus (biofertilizer) is a natural living product, rich in
humic acids and bene ficial microorganisms. It does not contain harmful

substances, pathogens, weed seeds.

14.2. Textiles

Name: Maritsatech SC
Location: Plovdiv

Region: South Central Bulgaria

Type of activity:

http://maritzatek .bg/index.php/en/

Already involved in bio -based

activities:

Y

Bio-based activity involved in:

The company has invested in environmentally frien dly, environmentally friendly
technologies. It has its own wastewater treatment plant from the finishing
work shop, providing the first degree of water treatment. The energy farm of

Maritsatek AD is based on natural gas.

Name: YANA Ltd. d BULGARIA
Location: Panagyurishte
Region: Central Bulgaria

Type of activity:

http://y anabg.com/en/

Already involved in bio -based

activities:

Y

Bio-based activity involved in:

The energy infrastructure of the textile factory and the steam farm are switched

entirely to ecological biofuels - wood chips.

14.3. Paper industry

Name: Duropack Trac ia AD
Location: Pazardzhik
Region: Southern Bulgaria

Type of activity:

A company specializing in the production of corrugated board, corrugated

board, corrugated paper.

Already involved in bio -based

activities:

Y

Bio-based activity involved in:

Paper and cardboard waste processing plant.



http://maritzatek.bg/index.php/en/
http://yanabg.com/en/
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Name: Belovo Paper Mill
Location: Belovo
Region: South Central Bulgaria

Type of activity:

https://belana.bg/en/

Already involved in bio -based

activities:

Y

Bio-based acti vity involved in:

Recycling of waste paper and cardboard and paper production.

Name: Kostenets - HHI AD
Location: Kostenets
Region: Southwest Bulgaria

Type of activity:

http://www.hhi __-bg.eu/en/index en.html

Already involved in bio -based

activities:

Y

Bio-based activity involved in:

The factory has water circulation systems as well as a wastewater treatment

plant.

14.4. Herbal phyto

- pharmaceutical products

Name: Bioprogramme Co.
Location: Sofia
Region: South West Bulgaria

Type of activity:

Today Bioprogramme has become a leading producer of Bulgarian tea and
tea infusions and is among the leading Bulgarian producers of packed herbs
on the local pharmaceutical market. In addition Bioprogramme is one of the
leading companies exporting whole an d cut Bulgarian herbs , dried fruit and
spices, as raw materials for many industries in Western Europe and the United
states such as Pharm aceuticals, tea production, cosmetics, food etc.

https://www.bioprogramme.net/

Already involved in bio - Y

based activities:

Bio-based activity involved phytopharma

in:

Name: National Laboratory Bul Rose LTD
Location: Gabrovo

Region: Central Northern Bulgaria

Type of activity:

http://bulroselab.com/index.php/en/

CELEBio



https://belana.bg/en/
http://www.hhi-bg.eu/en/index_en.html
http://bioprogramme.bg/bilki-surovini-1/bilki-surovini-1
https://www.bioprogramme.net/
https://en.wikipedia.org/wiki/Bulgaria
http://bulroselab.com/index.php/en/
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Already involved in  bio -

based activities:

Bio-based activity involved

Research in the field of essential oils related to the detection of biocides in

in: cosmetic products, development of methods for identifying the various
components in various essential oils for whichth  ere are no standardized
methods of analysis.

Name: Bulgarian rose

Location: Karlovo

Region: South Central Bulgaria

Type of activity:

http://bulgarianrose.bg/

Already involved in bio - Y

based activities:

Bio-based activity involved phytopharma

in:

Name: ROZARIUM Ltd
Location: Plovdiv

Region: South Central Bulgaria

Type of activity:

http://rozarium.net/w/p/s/1/en

Already involved in bio - Y

based activities:

Bio-based activity involved phytopharma

in:

Name: Actavis EAD
Location: Sofia

Region: South West Bulgaria
Type of activity: http://www.sites.actavis.com/bg/bg/about/actavis -v-bulgaria/
Already involved in bio - Y

based activities:

Bio-based activity phytopharma
involved in:

Name: Sopharma Group
Location: Sofia

Region: South West Bulgaria

Type of activity:

http://www.sopharma __ group.com/en



http://bulgarianrose.bg/
http://rozarium.net/w/p/s/1/en
http://www.sites.actavis.com/bg/bg/about/actavis-v-bulgaria/
http://www.sopharmagroup.com/en
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Already involved in bio - Y

based activities:

Bio-based activity involved phytopharma

in:

Name: Tchaikapharma High Quality Medicines Inc
Location: Sofia

Region: South West Bulgaria

Type of activity:

http://tchaikapharma.com/about/

Already involved in bio - Y

based activities:

Bio-based activity involved phytopharma

in:

Name: BB-NCIPD Ltd
Location: Sofia

Region: South West Bulgaria
Type of activity: https://bulbio.com/en/company -profile.html
Already involved in bio - Y

based activities:

Bio-based activity involved phytopharma

in:

Name: Medica AD

Location: Sandanski

Region: Southwest Bulgaria

Type of activity:

http://www.medica.bg/en/index.php?p=contact

Already involved in bio - Y

based activities:

Bio-based activity phytopharma
involved in:

Name: Ecopharm Ltd.
Location: Sofia

Region: South West Bulgaria

Type of activity:

http://www.ecopharm.bg/index.php

Already involved in bio - Y
based activities:
Bio-based activity involved phytopharma



http://tchaikapharma.com/about/
https://bulbio.com/en/company-profile.html
http://www.medica.bg/en/index.php?p=contact
http://www.ecopharm.bg/index.php
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Name: Chemax Pharma Ltd.
Location: Sofia
Region: South West Bulgari a

Type of activity:

http://www.chemaxpharma.com/en/

Already involved in bio - Y

based activities:

Bio-based activity involved phytopharma

in:

Name: GE Pharmaceuticals Ltd.
Location: Botevgrad

Region: We st Bulgaria

Type of activity:

http://ge -ph.com/en

Already involved in bio - Y

based activities:

Bio-based activity involved phytopharma

in:

Name: Adipharm Ltd
Location: Sofia

Region: South West Bulgaria

Type of ac tivity:

https://www.adipharm.com/en

Already involved in bio - Y

based activities:

Bio-based activity involved phytopharma

in:

Name: Borola

Location: Sofia

Region: South West Bulgaria

Type of activity:

https://borola.com/en/

Already involved in bio - Y
based activities:
Bio-based activity involved phytopharma

in:



http://www.chemaxpharma.com/en/
http://ge-ph.com/en
https://www.adipharm.com/en
https://borola.com/en/
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14.5. Pellet manufacturers

Name: Ahira AD

Location: Rogosh

Region: Southern Bulgaria

Type of activity: http://ahira.eu/index_en.html
Already involved in bio - Y

based activities:

Bio-based activity involved production of solid  biofuels

in:

Name: Korepellet Ltd

Location: Stara Zagora

Region: South Central Bulga ria

Type of activity: Production and distribution of wood pellets
Already involved in bio - Y

based activities:

Bio-based activity involved production of solid  biofuels

in:

Name: Throne Ltd

Location: Dunavzi

Region: Northwestern Bulgaria

Type of act ivity: http://www.tronpellets.eu/index_en.html
Already involved in bio - Y

based activities:

Bio-based activity involved production of solid biofuels

in:

14.6. Energy

Name: Toplofikatsiya -Vratsa
Locati on: Vratsa

Region: North West Bulgaria
Type of activity: https://toplo _-vr.com/

Already involved in  bio -based Y

activities:

Bio-based activity involved in: Utilisation of biomass (chips) for heat



http://ahira.eu/index_en.html
http://www.tronpellets.eu/index_en.html
https://toplo-vr.com/

S
RRI

JU QQBio based Industries 2

RN Horizon 2020
Bl Furopean Union Funding

A for Research & Innovation

CELEBio

nt No.838087

This project received funding from the BBI JU under

the EU Horizon 2020 research and innovation programme under grant agreeme

Name: BIONA GAS LTD
Location: Plovdiv
Region: North Central Bulgaria

Type of activity:

https://ataro.bg/

Already involved in bio -based Y
activities:
Bio-based activity involved in: biogas

Name: Toplofikatsiya -Gabrovo AD
Location: Gabrovo
Region: North Central Bulgaria

Type of activity:

http://ww __w.toplo -gb.com/

Already involved in bio -based

activities:

Y

Bio-based activity involved in:

Utilisation of biomass for heat

Name: Toplofikatsiya -Veliko Tarnovo AD
Location: Veliko Tarnovo

Region: North Central Bulgaria

Type of activity: http://toplo _-vt.com/

Already involved in bio -based Y

activities:

Bio-based activity involved in:

Utilisation of biomass for heat

Name: Municipality of Sofia
Location: Sofia
Region: South West Bulgaria

Type of activity:

https://www.sofia.bg/

Already involved in bio -based

activities:

Y

Bio-based activity involved in:

Bioenergy for compost production

Name: Svilosa AD
Location: Svilosa

Region: Northern Bulgaria
Type of activity: www.svilosa.bg
Already involved in bio -based Y

activities:



https://en.wikipedia.org/wiki/Bulgaria
https://ataro.bg/
https://en.wikipedia.org/wiki/Bulgaria
http://www.toplo-gb.com/
http://toplo-vt.com/
https://www.sofia.bg/
http://www.svilosa.bg/
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Bio-based activity involved in:

‘ Utilisation of bio -wastes for energy

Name: Mondi Stambolijski AD
Location: Stambolijski
Region: South Central Bulgaria

Type of activity:

https://www.mondigroup.com/en/about -mon di/where -we -operate/our -

locations/europe/bulgaria/mondi -stambolijski/

Already involved in bi o-based

activities:

Y

Bio-based activity involved in:

Utilisation of biowastes for energy

14.7. Clusters and organisations

Name: Green Synergy Cluster
Location: Plovdiv
Region: South Central Bulgaria

Type of activity:

https://en.greensynergycluster.eu/

Already involved in bio - Y

based activities:

Bio-based activity involved bioenergy

in:

Name: Bulgarian Natio nal Association Essential oils, Perfumery and  cosmetics
(BNAEOPC)

Location: Plovdiv

Region: South Central Bulgaria

Type of activity:

BNAEOPC represents the producers and traders of essential oils,
aromatherapy , perfumery and cosmetics, packaging and raw materials for
cosmetics, scientific  institutions in the branch.

http://www.bnaeopc.com/en/index.html

Already involved in bio -

based activities:

Y

Bio-based activity involved

herbal cosmetic phytop  roducts

in:

Name: Bulgarian Association of Organic Products
Location: Sofia

Region: South West Bulgaria

Type of activity:

https://bgbio.org/%d0%b7%d0%b0  -%d0%bd%d0%b0%d1%81/

CELEBio



https://en.wikipedia.org/wiki/Bulgaria
https://www.mondigroup.com/en/about-mondi/where-we-operate/our-locations/europe/bulgaria/mondi-stambolijski/
https://www.mondigroup.com/en/about-mondi/where-we-operate/our-locations/europe/bulgaria/mondi-stambolijski/
https://en.greensynergycluster.eu/
http://www.bnaeopc.com/en/index.html
https://bgbio.org/%d0%b7%d0%b0-%d0%bd%d0%b0%d1%81/
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Already invo Ived in bio -

based activities:

Bio-based activity involved

Branch organization uniting producers, processors and traders of biological

in: raw materials and products in Bulgaria
Name: Institute of Pulp and Paper AD
Location: Sofia

Region: South West Bulgaria

Type of activity: http://ppibg.com/en/home -3-3/
Already involved in bio - Y

based activities:

Bio-based activity involved

Generation of biopolymers

in:

Name: The Association of Recyclers and Trad ers of Second -Hand Clothes
Location: Sofia

Region: South West Bulgaria

Type of activity:

http://artshc.org/en/

Already involved in bio -

based activities:

Y

Bio-based activity involved

The association was estab lished in order to maintain the social and

in: economic importance of the industry for the development of the circular
economy, as wel | as to regulate compliance with European and national
directives relating to the processing of textiles and trade in them.

Name: Bulgarian Association of Apparel and Textile Producers and Exporters
(BAATPE)

Location: Sofia

Region: South West Bulgaria

Type of activity:

https://www.bgtextiles.org/?cid=3

Already involved in b io-

based activities:

Y

Bio-based activity involved

BAATPEis a member of the hat organization of the European textile industry

in: EURATEX, through which textiles and clothing in our country are represented
at European level as a member of the European Un ion.

Name: Institute of Polymers

Location: Sofia

Region:

South West Bulgaria

CELEBio



http://ppibg.com/en/home-3-3/
http://artshc.org/en/
https://www.bgtextiles.org/?cid=3
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Type of activity:

Already involved in bio -

based activities:

Bio-based activity involved

R&D in biopolymers

in:

Name: Bulgarian Association Polymers
Location: Veliko Tarnovo

Region: Northern Bulgaria

Type of activity:

https://bap.bg/en/

Already involved in bio -

based activities:

Y

Bio-based activity involved

production of polymer products

in:

Name: Electric Vehicles Industrial Cluster
Location: Sofia

Region: South West Bulgaria

Type of activity:

http://www.emic _ -bg.org/content/item/1

Already involved in bio -

based activities:

Y

Bio-based activity involved

innovation a nd integration of renewable energy sourc es

in:

Name: Cluster Mechatronics and Automation
Location: Sofia

Region: South West Bulgaria

Type of activity:

http://www.cluster _-mechatronics.eu/

Already invol ved in bio -

based activities:

Y

Bio-based activity involved

in:

research and development



https://bap.bg/en/
http://www.emic-bg.org/content/item/1
http://www.cluster-mechatronics.eu/
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15. Actors in knowledge and innovation

15.1. Campus, incubators and technology parks & hubs

Name: Competency Center "Clean technologies for a sustainable environment - wat er,
waste, energy for a circular  economy"

Location: Sofia

Region: South West Bulgaria

Type of activity:

Clean technologies development.

Already involved in bio -based

activities:

Y

Bio-based activity involved in:

Research activities combine differente  co, bio and energy  benefits and

enrichment of bioresources (microorganisms and microbial agents).

Name: Competency Center for the Sustainable Use of Bio -Resources and Waste from
Medicinal and Aromatic Plants for Innovative Bioactive Products

Location: Sofia

Region: South West Bulgaria

Type of activity:

Development of biocatalysis and phyto products for medical, cosmetic and
nutritional purposes. Conservation of plant biodiversity in the country by

developing smart and gentle approaches and technologie s for its utilization.

Already involved in bio -based

activities:

Y

Bio-based activity involved in:

R&D and innovation for the efficient use of national medicinal and aromatic

plant (MAP) resources and utilization of agrobio -waste

Name: Competency Cente r ®ersonalized | nnovative Medicine (PH
Location: Plovdiv
Region: South Central Bulgaria

Type of activity:

The activity of the cluster is related to biocatalysis and bioactive substances for
the preparation of experimental batches of bioactive components that can be

registered as food additives.

Already involved in bio -based

activities:

Y

Bio-based activity involved in:

Biochemical R&D
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Name: Center of excell ence 0 Metcehcahtnroo noigcise saond C

Location: Sofia

Region: South West Bulgaria

Type of activity: Specialized in mechanical engineering, mainly focused on clean technology
and mechatronics and clean technology

Already involved in bio -based Y

activities:

Bio-based activity involved in: Clean energy and gr een technologies

Name: Competency Center Technologies® and syst
consumption of clean energy

Location: Sofia

Region: South West Bulgaria

Type of activity: The scientific program is grouped into five main thematic areas (batteries,
photovolta ic modules and generators, hydrogen and fuel cells, bioenergy,
integrated energy systems) that represent the main approaches to the
production, storage and conversion of renewable energy.

Already involved in bio -based Y

activities:

Bio-based activity inv olved in: bioenergy

15.2. Research and innovation organisations

UNIVERSITIES

Name: Sofia University o6St. Kliment Ohridski6

Location: Sofia

Region: South West Bulgaria

Type of activity:

https://www.uni__-sofia.bg/index.php/eng

Already involved in bio -ba sed

activities:

Y

Bio-based activity involved in:

Chemistry and pharmacy; clean technologies for circular economy

Name: Medical University 9 Plovdiv
Location: Plovdiv
Region: South Central Bulgaria

Type of activity:

https://mu_-plovdiv.bg/

Already involved in  bio -based

activities:

Y



https://www.uni-sofia.bg/index.php/eng/news/news_and_events/sofia_university_st_kliment_ohridski_rector_professor_dr_habil_anastas_gerdzhikov_was_reelected_doe_a_second_term_of_office
https://www.uni-sofia.bg/index.php/eng
https://mu-plovdiv.bg/
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Bio-based activity involved in:

Biocatalysis and bioactiv substances

Name: University of food technologies - Plovdiv
Location: Plovdiv
Region: South Central Bulgaria

Type of a ctivity:

http://uft -plovdiv.bg/UFT_EN/

Already involved in bio -based

activities:

Y

Bio-based activity involved in:

Functional food and drinks; production of biologically active substances

RESEARCH ORGANIZATIONS

Name: Institute of organic chemistry wit  h Center of phytochemistry
Location: Sofia
Region: South West Bulgaria

Type of activity:

http://www.orgchm.bas.bg/index_en.html

Already involved in bio -based Y

activities:

Bio-based activity invo Ived in: Chemistry of natural products
Name: Energy Agency of Plovdiv
Location: Plovdiv

Region: South Central Bulgaria

Type of activity:

Already involved in bio -based Y

activities:

Bio-based activity involved in:

R&D& Innovations in the field of  utilisation of biomass for biofuels, biowastes for

energy and new materials, testing of biofuels, compost and biowastes

CELEBio
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16. Government and semi

organisations and NGO &

-government

Pal

Name: Ministry of Agriculture
Location: Sofia
Region: South West Bulgaria

Type of activity:

https://www.mzh.government.bg/en/

Already involved in bio -

based activities:

Y

Bio-based activity involved

Development of strategic documents

in:

Name: Ministry of Economy
Location: Sofia

Region: South West Bulgaria

Type of activity:

https://www.mi.government.bg/en

Already involved in bio -

based activities:

Y

Bio-based activity involved

Development of strategic documents

in:

Name: Bulgaria Chamber of Agriculture
Location: Sofia

Region: South West Bulgaria

Type of activity:

https://www.bcci.bg/en.html

Already involved in bio -

based activities:

Y

Bio-based activity involved

Implementa tion of project

in:

Name: Bulgarian Chamber of Commerce
Location: Sofia

Region: South West Bulgaria

Type of activity:

https://www.bia -bg.com/

Already involved in  bio -

based activities:

Y



https://www.mzh.government.bg/en/
https://www.mi.government.bg/en
https://www.bcci.bg/en.html
https://www.bia-bg.com/
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Bio-based activity involv  ed

Implementation of project

in:

Name: Sustainable Energy Development Agency (SEDA)
Location: Sofia

Region: South West Bulgaria

Type of activity:

https://seea.government.bg/en/

Already involved in bio -

based activities:

Y

Bio-based activity involved

Development of strategic documents

in:

Name: Association of Bulgarian Energy Agencies
Location: Sofia

Region: South West Bulgaria

Type of activity:

https://new.ab ea -bg.org/

Already involved in bio -

based activities:

Y

Bio-based activity involved

in:

Development of strategic documents and local and regional level,

Implementation of project

17. Financial organisations & banks

Name: Bulgarian Development Bank
Locati on: Sofia
Region: South West Bulgaria

Type of activity:

https://bbr.bg/

Already involved in bio -

based activities:

Y

Bio-based activity involved

Provision of credits.

in:

Name: Fund of funds
Location: Sofia

Region: South West Bulgaria

Type of activity:

https://www.fmfib.bg/

Already involved in bio -

based activities:

Y



https://seea.government.bg/en/
https://new.abea-bg.org/
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Bio-based activity involved Provision of bank guarantees and bridge financing

in:

18. Conclusions

A Key message

Bulgaria offers a variety of opportuniti  es for the development of bioeconomy, which determines the different types of
business representatives and s t a k e h odralis,rbat &till the part with the research and development of scientific

knowledge and their application in practice is weak.

A Exploitable results / lessons learnt

The different types of businesses and in general the representatives of all stakeholders can and should develop joint

projects and business initiatives in order to develop the full potential of the bioeconomy in the country.

A Value for target country/ stakeholders

Biomass from the agricultural sector in Bulgaria has a large potential for future development having long traditions in
agriculture as well as the country has regions with preserved biodiversity Bulgaria and with unique nature resources,

which all can be ¢ onsidered for bioeconomy development.

A Value for BBI JU/BIC/EU stakeholders

The development of new bio  -based value chains from primary production to consumer markets needs to be done by

connecting enterprises fro m different regions and industries in Bulga ria.

Due to a missing holistic national and transnational approach, Bulgarian actors in bio -based industry still operate

disconnected and cannot properly benefit from the different potentials, including with BBI a nd EU partners.
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19. Guidelines f or Bulgari a Bioeconomy Action

Plan

The aim of the chapter is to present a set of specific, attainable, relevant biobased value chains and time -based
Action Plan for the development of bioeconomy in Bulgaria. The work ha s capi talized on the findings of the work in

CELEBIO and is structured in four sections.

The first presents the current state of bioeconomy, di scusses
barriers, and provides an overview of the exist  ing policy regime per value chain stage (i.e., biomass production,

conversion, distribution , end use).

The second introduces the Bioeconomy Vision, the value chains selected by national stakeholders and outlines how

they fit to the three main priorities ¢ from the 2018 Update of the European Bioeconomy Strategy 7
1 Strengthen and scale -up the bi o-based sectors, unlock investments and markets
2 Deploy local bioeconomies rapidly across Slovenia
3 Understand the ecological boundaries of the bioeconomy

The third prov ides facts tailored to each value chain in terms of current exploitation of biomass raw m aterials, future
actions that could steer innovative and resource efficient market uptake for biobased products, potential interventions

and expected added value. This information has resulted from the consultation with national stakeholders within the

dur ation of the project. This section also includes information on the relevance to the UN Strategic Development Goals

(SDGs), selected relevant projects and markets for the biobased products that will derive from each value chain.

Finally, the fourth part pr ovides an implementation plan, jointly developed with stakeholders, which includes time

specific goals for reaching the  Vision of bioeconomy in Bulgaria

5 https://celebio.eu/wp  -content/uploads/2020/07/Bulgaria -Cou ntry -Report.pdf

D.
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https://ec.europa.eu/research/bioeconomy/pdf/bioeconomy_line _actions.pdfftview=fit&pagemode=none
https://eur -lex.europa.eu/legal -content/EN/TXT/PDF/?uri=CELEX:52018DC0673&from=EN
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20. Bioeconomy in Bulgaria

20.1. Current state

The development of bio  -based industry in Bulgaria is in

its initial stage. Bioeconomy had an annual turnover of fourteen

billion Euros in 2017 which translates to 16,000 Euros per person employed in the sector with the EU27 aver age figure

being 127,000 Euros.

Number of people employed in the Value added of the bioeconomy Value added per person employed

bioeconomy

34 7.8k

Share of people employed in the bioeconomy (vs. EU27)
a% 20% 4% 58 108% o%

| |
5% 1%

(Billion €)

€4 5 k€ -35K

Value added of the bioeconomy (vs. EU27)

in the bioeconomy

lee%

Figure 38 Value added inte rms of jobs and wealth in the Bulgarian bioeconomy (source: datam.jrc.ec.europa.eu)

The value added from the bioeconomy sector in the country was 4 billion Euros and in th

847,800 people employed.

Employment in the bioeconomy by sectors in Bulgaria (2017)
(number of people employed)

Forestry
Wood products and furniture

Bio-based textiles

Food, beverage and to. .. 97 68k

Agriculture

e same year there were

Value added in the bioeconomy by sectors in Bulgaria (2017)
(million €)

Bio-based chemicals, pharmaceutic...
Forestry

|

Wood products and furniture

Bio-based textiles
Agriculture

1.13k

Food, beverage and tobacco

Figure 39 Employment and value added in the bioeconomy by sectors in Bulgaria in 2017 (source:

datam.jrc.ec.europa.eu)

Agriculture remains the biggest sector in terms of employment (7 6% of the total number of people employed) with

food, beverage, and tobacco followin g with much smaller share (11.5%). In terms of value -added agriculture leads

with 1.9 million Euros and food, beverage and tobacco follow with 1.13 million Euros . Most of t he Bulgarian companies

are still lagging in the bio -based R&D; the connection betwee

n them and the research institutes and universities is not

well established. They are part of different industries and sectors (energy, pulp and paper, agriculture, plastic s, textile,

harma, etc.), focused on the traditional manufacturing and processing. T

the opportunities for creating new value chains.

here is a little or no focus on bioeconomy or

Strengths, opportunities and barriers




European Union Funding

Horizon 2020

* ¥ %
*
*
*

CELEBio

for Research & Innovation

)
=
9]
5]
S
5]
=
g
&
o
5]
°
=
5
o
=
£
o]
1S3
5]
(=)
s
=
i)
)
s
IS
=
£
°
=
a
=
o
a
@
7]
o
o
I
o
IS
=
S
N
IS
ag
D
w
)
=

This project received funding from the BBI JU under

S

Strengths, opportunities and barrier

20.2.

518p|oya¥els 101985 JO SsuBiapU]

Siomauie)

31981435 pUe uoile|siBa] uiyim aBueLd o k| pue sseupiemsdeg
sa|diduiid Auiouosaoig Wiyim

n 31sem Ui s3i3iuniioddo aul Joj uoiugosi Jo 3k
sasodind Adsnod31/A8isaus

n ‘uoljeaedas aisem uo uoidido 3ijghd annedan

uoionpoid A11911198]9 10) POOM JO 35N BUj) SPIEMO] SEPNIIY
Builesy Joj poomaill) JO UDIIESI|IIN JU3IDIY3U]
Bunsamey pue Sui88o) |e8ay|1 Jo ajuasaid

uleys anjea |e31143A pue poys

Bunsanieyiano Joj suigduo)

(s193su1 sk syuaBe 3sii ‘$33U31INII0

eqoad ‘suieiia) 159401 10 U010 - saBueyd ajewi)

2414 Joy A3

LI9N1BIA 91SEM,, JO UonEIUSWa dul]

3isei 3|qepeisspoiq psjjiypue] Ajjuaiing jo uoiiezijiin
wiaisAs

jusuisBedewl 3)sem pue 3injoniiseljul jJuswageuei
a)sem jo juawanoidul Joy Suipuni/yioddns N3
uoneznn sisem ajgepeisapoiq

10} 531F0]0uYIa] SAIEADUUI JO UDIIINPOAL]

n3

Ul $9113UNBd padueApe alowl Wioaj Jajsues) 38psjmouy
sa|dipulid pue sassedoid |eai8ojoiq “ssdinosaa |eaiBojoiq
Jo uBiEs|iin puk uo3npoid paseq-38pajmousy
$8AIIUBIUI puk SUoIIBADUUI 8L} UOI1Ea1d pUe $831N05a1
3|gen|eA 63Ul spiedsip pue sanhpisal ‘B)sem-oiq Buiuing
“SanIBIp

N3 3Y3 Jo 33ueping ay) 13pun JUswiaseubl ajsem

1o aoukwiioyiad Jo uswsnobidull 1oy salliunoddo

sjanjoig Jn11 moj o) uonanpoid ssewiolg

aseq 2150|n||33ousi|

uo s1onpoad paseq-oig mau jo Juswidojansa
uoidnNpoid sjelialew

paseq-oig 24n1n} Joj ssewolg pasnun Jo uoijesijiqoin

28phis a8emas jo uoijes

ainj|ndlise U1 aindeld jo Uoljes

|9A3] pjoyasnoy U6 uoiida||jod a)sem ajeiedas jo Juaiudojsiag

iipue| 01 Buiod |113s Ajluaiing si Ysiym uoilezijiin Joj |ennuajod guiisixe ysig
AJsA0931 |eliaiew Jo/pue ABiaus

1o} pash 8 ued 1eY) sinjoniiskljul JusuieBeueul aisem Jo Jusiudojenag
3oue|eq ABiaua ul poomadiy Jo aBejusdiad ysiH

--1aded ‘dind ‘pieoqdiys pue spieoq psn|8 1oy Aiysnpui padojanap o
sanpisal

Aiysalo) Aepuodas siow 0} spea| pue Suimods si Ansnpul 8uissasoid ysaioq
s821nosa1 15a10) Ajewiid Jo uonesijiqow jeuonippe 10j senijiqissod

‘9dUe|Eq MO} Ssewolq

jo Buiuueid poo8 ‘suejd 3seio) |euoiSai/jedo] siesA-Qf Jo Aljigejieny
wa1sAs

juawefeukly 15910y wioyun ‘Juswsfeubw 3saio) Ul uonipeny Suol v
juawiaBeuku 3jgeulelsns Joj ayisinbaiaid poos e si 15310}

2y} Jo diysiaumo 33els Jo aieys a8ie] - urened paumo Apiignd Suijeuiwog

s)onpoid pappe-an|en jo podui|

uonanpoad 1esy [BI0| U1 $831A8P Bulieay 1usidis-moj

Ul pauing poomaily “sseuiolq Jo 3sn 1Uaidijaul YSnoiuyl uoiinjjod
Aj191112319/183Y 40} suleys

Ailjenb-mo| Ajuo sasn ‘sseuioiq ahjen pappe ysiy 1oj 1931etu ON
w3y Suo)| ay3

Ul ssewiolg Y3 193)jod pue 33hpoid o3 uoiiejndod jeini Jo 336
103335 3ih3|hsuu8e Ul uoijeisuniusi

3M1i3k111E-ubU Jo 3shedaq sahi ndiiBe Ul Jnoge| Jo 367

seaik jeind jo uoijejhdodag

513hpoid 313305 pue saAllippe pooy

“saudipai Joj suejd 311ewible |ea1paw JO Ub13NPoid
‘03 193U

ued 1e3iew ueneding sul pusii e si adoin3 Ayjjesy e oy
S3julip pue pooy jeuoiduny pue Ayijesy §o usianpoid
spue| psuopuege

uo sseuwioig JN1i-mo| 3anpoid 03 s3ijiunuoddo
S3AI3US3UI pue suoijBABUUl 313 U6IIE313 pUe $331hB531
3jgen|en 03Ul spieasip pue ssnpisal ‘B1sem-oig Buluing
pasijigow 3q UB3 183 5354n0s3) sseioig Aueu |35

pue| sjqeie pa:
Auiouoss pauude|d ul uoijipel) jeinjinoiise Suo| v

$33inosa) ssewolq pasijiinispun Aueu jins

N3 3y Ui suo1534

Aukil 03 uosIEdUW03 Ul Mo AjSAle|a] B1e $331N0534 sselioiq Jo 3503

“spue| pasnun

pue sanpisai Aepuoass “senpises Alewind wol) 3jgejieak jenuajod pasnun
AlisIdnipolg panidsaid yjim suoiBay

Buissasoid pooy puk ainihaiige Uil uoiipel) Buoy

uoldnpoid

5|3n)0iq pue poo) i} sjelisieil Mel apiAcid 63 pue] YShious sey euesing

g

4

™




S
RR|

JU &QBio based Industries Sl Horizon 2020
Consortium

*

Il Furopean Union Funding C M
* *
il for Research & Innovation E L E B I 0

L ¢

This project received funding from the BBI JU under

the EU Horizon 2020 research and innovation programme under grant agreeme

nt No.838087

20.3. Policy mechanisms relevant to bioeconomy in Bulgaria

There is no dedicated bioeconomy policy in Bulgaria. There are however related national strategies and programs
that define strategic goals, objectives, and priorities. The Smart Specialization Strate

gy and Action Plan (S3), Energy
Development Strategy by 2030, Rur al

Devel opment Progr amme,

Operational
Il nnovations©éd, direct the use of

funds for the accomf0d20pertodne nt

Figure 40 below shows the policy mechanisms that are currently operational in Bulgaria.

Production Conversion Distribution End-use

CAP: Bulgarian Rural

Development

Programme
Agriculture, The Farm Land
forest and Protection Act

Integrated Transport strategy by 2030
waste

National Energy Efficiency Action Plan (in compliance with EU Directive
2012/27/EU, Article 7)

Forestry Act (ZG): National Strategy for Development of the Forestry Sector in the Republic of Bulgaria
201306 2020/Strategic Plan for the Development of the Forestry Sector (SPRGS) 20146 2023

The Energy from Renewable Sources Act (ZEVI)
Programme for accelerated gasification of Republic of Bulgaria until 2020

Spatial Planning Act (National Concept for Spatial Development)

Integrated Transport strategy by 20308
Clean Ambient Air Act
National emissions target under the EU Effort Sharing Decision (406/2009/EC) Bulgaria 2009

National Climate Change Adaptation Strategy and Action Plan 2021-2030; National Climate Change
Action Plan (NCCAP) 201306 2020

National Waste Management Plan 2012-2020
Smart Specialization Strategy 2014-2020
Common Action Plan for Danube Region

National Renewable Energy Action Plan

Figure 40 Policy mechani sms relevant to bioeconomy in Bulgaria (green: regulations; blue: financing; beige:
information provision)

https://lwww.mtitc.government.bg/en/category/42/integrated -transport -strategy -period -until-2030
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21. Vision and implementation plan

21.1. Vision for sustainable and circular bioeconomy in Bulgaria

The development of the Bulgarian Bioeconomy will focus on

V  BOOSTING MODERN TECHNOLOGIES FOR TRANSFORMATION OF MEDICAL AND
AROMATIC PLANTS AS RICH SOURCE OF BIOLOGICALLY ACTIVE SUBSTANCES FOR
DEVELOPMENTOF TRADITIONAL AND MODERN MEDICINES, NUTRACEUTICALS, FOOD
SUPPLEMENTS/ADDITIVES, FUNCTIONAL FOODS

V  SMART UTIZATION OF BIOMASS RESOURCES FOR NEW PRODUCTS, FUELS, AND
BIOENERGY.

V  VALORISATION OF ALL BIODEGRADABLE WASTE®R NEW PRODUCTS, FUELS, AND
BIOENERGY.

V  NEW FLAGSHIP PROJECTS FOR EXISTING AND NEW BIOECONOMNRELATED INDUSTRIES

V  GENERATION OF HIGH ADDED VALUEAND JOB CREATION

V  CONTRIBUTION TO HEALTH ECOLOGY SYSTEM AND MITIGATION OF CLIMATIC CHANGE.
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21.2. Strengthen and scale -up the bio -based sectors, unlock

investments and markets

This section focuses the Bulgarian Action Plan on value chains selected by national s takeholders as promising ones that
have significant potential for market uptake of domestic raw materials and are suitable to foster innovation for the

existing industrial infrastructure.

Facilities by product category

»

N. of Facilities

g Lipe n & Facilities by scale

Nattwert [torwesen [ ssssonsun [ rotmetommcn [rese  vossctm [comom nitm [ iovre oo conn

Figure 41 Biorefineries in Bulgaria (source :
https://datam.jrc.ec.europa.eu/datam/mashup/BIOBASED _INDUSTRY/index.html

Figure 41

Provides and overview of the biorefineries in Bulgaria . There are currently twenty -eight commercial facilities operating

in the ¢ ountry within the liquid biofuels, pulp and paper, chemicals, starch and sugar, and timber. Bulgaria belongs to

the group of Omodest innovatorsdé i n gthdtis wdl befow that of the BU acager e boar d,
The companies are still laggin g in the bio -based R&D; the connection between them and the research institutes and

universities is not well established. CELEBIO has also engaged with national stakeholders to unde rstand their
perspectives of the Bulgarian bioeconomy and select value chai ns with strong potential to uptake indigenous raw

materials, foster the development of innovative products and contribute to the development of Bulgarian

bioeconomy.
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To establish ro bust bioeconomy in Bulgaria will have to implement the following actions:

V  MOBILISE PUBLIC AND PRIVATE STAKEHOLDERS, IN RESEARCH, DEMONSTRATION AND
DEPLOYMENT OF SUSTAINABLE, INCLUSIVE, AND CIRCULAR ASED SOLUTIONS

V  PROMOTE AND IN THE 100 MILLION EUR CIRULAR BIOECONOMY THEMATIC INVESTMENT
PLATFORM THAT WILL BE LAUNG@E®D BY THE EUROPEAN COMMISSION

V DI SSEMI NATE AND PROMOTE THE EGSROPAWNMNRAAYSC@MM|I SSI ON
ENABLERS AND BOTTLENECKS AND THE VOLUNTARY GUIDANCE THAT THEY WILL PROVIDE
FOR THE DEPLOMENT OF BIGBASED INNOVATIONS

V  PROMOTE AND/OR DEVELOP STANDARDS AD EMERGING MARKETBASED INCENTIVES,
AND IMPROVE LABELS APPLICABLE TO BBASED PRODUCTS ON THE BASIS OF RELIABL
AND COMPARABLE DATA ON ENVIRONMENTAL AND CLIMATE PERFORMANCE

m

V  FACILITATE THEEVELOPMENT OF NEW SUSTAINABLE BIOREFINERIES AND CONFIRM THE
TYPEAND ESTIMATED POTENTIAL

V  SUPPORT THE RESEARCH AND INNOVATION INVESTMENTS FOR THE DEVELOPMENT O
SUBSTITUTES TO FOSSIL BASED MATERIALS THAT ABRASBSED, RECYCLABLE AND
MARINE-BIODEGRADABLE, AND OF BIO-REMEDIATION METHODS BY MOBILISING THE KE)Y
ACTORS IN THERELEVANT VALUE CHAINS INCLUDING THE PLASTICS VALUE CHAIN AND
TO CONTRIBUTE TO PLASTEREE, HEALTHY AND PRODUCTIVE EUROPEAN SEAS AND
OCEANS
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21.3. Deploy local bioeconomies rapidly across Bulgaria

The value chains mentioned above and selected by national stakeholders fit well the regional distribution of biomass

raw materials across Bulgarian regions.

To deploy local bioeconomies rapidly across Bulgaria the following actions must be planned:

V  TOADAPT NATIONAL DEFINITION OF BIOECONOMY

V  DEVELOP A STRATEGIC DEPLOYMENT AGENDA FOR SUSTAINABLE FOOD AND FARMING
SYSTEMS, FORESTRY, ABDD-BASED PRODUCTION IN A CIRCULAR BIOECONOMY

V  DEVELOPMENT OF NATIONAL, REGIONAL, AND LOCAL BIOECONOMY STRATEGIES

V  TO PROMOTE APPLIED R&D ON THE EFFICIENT GENERATION AND SUPPLY OF REGIONA
BIOMASS, CONSIDERING SUSTAINABILITY, THE PRESERVATION OF BIODIVERSID
CLIMATE CHANGE MITIGATION AS WELL AS NEW REQUIREMENTS, DEMANDS AND
MARKETS.

—

V  ESTABLISH REGIONAL INNOVATION CENTRESHE CIRCULAR BIOECONOMY
(BIOREFINERIES)

V  IMPLEMENT PILOT ACTIONS TO SUPPORT LOCAL BIOECONOMY DEVELOPMENT (RURAL|,
COASTAL, URBAN) VIA ELIROPEAN COMMISSION INSTRUMENTS AND PROGRAMMES

V  SET UP AN EU BIOECONOMY POLICY SUPPORT FACILITY AND PARTICIPATE IN A
EUROPEANBIOECONOMY FORUM FOR MEMBER STATES

V  PROMOTE EDUCATION, TRAINING, AND SKILLS ACROSS THE BIOECONOMY
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Value chains from agriculture

The most important crops  in Bulgaria are cereals and oil crops, e.g. sunflower and rape. Permanent crops cover a

relatively smal | percentage of the cropping area, particularly in comparison to many EU countries.

To deploy bioeconomy in Bulgarian agriculture the following actions must take place:

V  INTRODUCE REGULATORY AND FUNDING INTERVENTIONS FOR BIOECONOMY IN RURAILL
AREAS

V  FACILITATE THE MARKET UPTAKE OF AGRICULTURAL RESIDUES

V  EXPLORE THE POTENTIAL OF BIOECONOMY TO CREATE ADDED VALUE IN AGRICULTURE
AND RURAL AREAS

V  DEVELOP SUITABLEONCEPTS FOR HARVESTING, DECENTRALISED PROCESSING,
LOGISTICS AND WAREHOUSING, MINIMIZING POSHARVEST LGSES AND ENSURING THAT
THE QUALITY OF THE BIOMASS IS MAINTAINED DURING STORAGE AND PROCESSING.

V  ENGAGE WITH STAKEHOLDERS, SET QUALITY REQUIREMENTSCKIEDST EFFICIENCY,
AND AGREE ON STANDARDISED QUALITY PARAMETERS

V  LAUNCH PILOT PROJECTS, FLAGSHIP INITI¥ES, VOUCHERS FOR STARJIPS AND
INNOVATIVE COMPANIES TO PROMOTE BIOECONOMIC INNOVATIONS IN RURAL AREAS
WITH A FOCUS ON INNOVATIVE BIOBASED PRODUCTS ANMATERIALS

V  DEVELOP INNOVATIVE BUSINESS MODELS FOR AGRICULTURAL AND FORESTRY VALUE
CHAINS AND THEIR IMPEMENTATION IN RURAL AREAS.

The value chains selected by the national stakeholders are:

Medicinal and aromatic plants for food additives and cosmetic products
Straw for animal bedding, heating and as a fuel for harvesting machines and in paper industry
Residues from meat industry and manure could be used for as fuel for heat generation

A WN P

Residues from agro -industries: Wine distilleries; Food and beverage industries; Milk processing industries
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Figure 42 Total primary residual bioma ss potential from agriculture in ton dry ~ matter /year (S2Biom Base 2020 potential )

Figure 42 Total primary residual bioma ss potential from agriculture inton dry ~ matter /year (S2Biom Base 2020 potential )

illustrates the concentration o f agricultural biomass in Bulgarian regions  Value chains from forestry

Bulgaria has considerable forest resources - forest territories occupy more than one third of the country's territory.
According to the Executive Forest Agency, the area of the forest t erritories in 2018 amounts to 4,257,200 hectares. The
state forest territories cover an area of 3,090,010 ha (72.58%). Non  -state forest territories cover an area of 1,050,424 ha
(24.67%), of which 558,116 ha (13.11%) - municipal forest territories, 425,246 ha (9.99%) - forest territories owned by

individuals amo unt to 47,167 ha.

To deploy bioeconomy in Bulgarian forestry the following actions must take place:

V  STIMULATE THE USAGE OF FOREST RESIDUES

V  EXPLORE THE POTENTIAL OF BIOECONOMY TO CREATE ADDED VALUE@RESTRY AND
RURAL AREAS

V  CREATION OF PILOT ANDDEMONSTRATION FACILITIES

V  TO PRESERVE AND CREATE SUITABLE LOCAL, NATURAL, HEALTHY, PRODUCTIVE AND
STABLE FORESTS
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The value chains selected by the national stakeholders are:

I  Forest based biomass for bioener gy
1 Wood for eco -innovation/ construction, residues from paper industry

Primary forest residues
[kton dm]

[ J10-70

[ m-200

I 201 - 350

B 351- 700

I o1 - 951

Figure 43: Distribution of primary residues potential from forests Kton dry matter (S2Biom Base 2020 potential)

Figure 43 illustrates the concentration of for  est biomass in Bulgarian regions

Value chains from biowastes

To deploy bioeconomy in Bulgarian biowaste sectors the following actions must take place:

V  STIMULATE THESAGE OF INDUSTRIAL RESIDUES AND WASTE

V  CREATION OF PILOT AND DEMONSTRATION FACILITIES

V  THE XPLOITATION OF SIDE STREAMS AND RESIDUES FROM BIOMASS PRODUCTION AND
PROCESSING FOR COUPLED AND CASCADE USAGE.
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The value chains selected by the national stakeholders are:
Utilisation of biowastes (residues from wood industry, sunflower husks, etc) for so lid biofuels and energy

Utilisation of bio -wastes from different flows (households, industrial wastes, waste waters of food industry, etc) in
anaerobic digestions installations

Recovery of nutrients from wastewater treatment plants - sewage sludge

Biowaste
[kton dm]
[ Js-20
[ ]21-30
I 31 - 50
B 51100
I 101 - 189

TR

Fgure 44 Distribution of biowastes in Bulgaria

Bulgaria illustrates the concentration of biowastes in Bulgarian regions

21.4. Understand the ecological boundaries of the bioeconomy

21.4.1. Land use change

Land use is related to raw material p  roduction. Emissions from land use change can be significant in some
circumstances, however, the simple notion of land use change emissions is not sufficient reason to exclude biomass
from the list of worthwhile technol  ogies for climate change mitigation, bioeconomy and circular economy.

The value chains selected for the Bulgarian bioeconomy comprise of residual and waste fractions so there is no risk

expected from their mobilisation and future exploitation.
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21.4.2. Biodivers ity

il

== =4 -a =N

Forest biomass: Low risks can b e anticipated. Loss of dead wood and stumps may negatively influence species
diversity and soil fauna. Contrary to this, leaving them all on the ground may result in increased fertilization (N
and wood ash) and negative impacts on vegetation

Agricultural b iomass: medium risks can be anticipated without sustainable practices.

Biodiversity loss when harvesting too many crop residues

Absence of fertilization with animal manure would reduce microbiological activity

Biowastes: Positive in regions where it avoid s landfill

21.4.3. Soil & Carbon stock

1

= = =4 =9

Forest biomass: Moderate risk of soil erosion; risk to lose soil organic carbon; risk to lose nutrients and risk of
reduc ed soil fertility and soil structure when overharvesting forest residues

There are debates that usingt he wood in panel boards, creates a carbon stock in comparison to combustion

of the wood

Agricultural biomass: Moderate risk to lose soil organic carbonw  hen overharvesting crop residues; risk to lose
nutrients when overharvesting

Absence of fertilization with animal manure would reduce soil organic matter and soil nutrients,

Reduction of soil organic matter and soil nutrients

Biowastes: Positive in regio ns where it avoids landfill.

Digested organic waste is a source of soil improving material.

21.4.4. Water

1

Forest biomass: No effect on the quantity; If no removal leads to increased fertilization the leaching on N to
water may increase
Agricultural biomass: Redu ction of soil water retention capacity, increasing risk of water erosion

Reduction of soil water retent  ion capacity due to lower microbiological activity

Biowastes: Lower risk of water pollution in regions where it avoids landfill
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Figure 45 Sustainability risks from the exploitation of biomass raw materials for bioeconomy in

yellow: moderate risk; green: no/ positive impac

t

Bulgaria (red: high risk;

Feedstock Sustainability risks (high- red; moderate- yellow; low- green)
h::;‘ use (ILUCB\'Ddiversity Soil & Carbon stock \Water

Primary forestry Stemwood from
production thinnings & final fellings

[Stem and crown
Primary forestry biomass from early
production thinnings

L ogging residues from
Primary forestry residuesffinal fellings None
Secondary residues from
wood industries Saw mill residues
Secondary residues from [Other wood processing
wood industries industry residues None None None
IAgricultural residues IStraw/stubbles None None
Secondary residues of ~ By-products and
industry utilising residues from food and
agricultural products fruit processing industry |[None None None None
Biodegradable municipal
waste Biodegradable waste None

22.

Value chains for the Bulgarian

bioeconomy

The third section provides facts tailored to each value chain in terms of current exploitation of raw materials, future

actions that could stee
and expected add
duration of the project. This section also

(SDGs), selected relevant projects an

Agriculture

Main aim of the selected value chains is to:

development

includes information on the

rinnovative and resource efficient market uptake for biobased products, potential interventions
ed value. This information has resulted from the consultation with national stakeholders within the
relevance to the UN Strategic Development Goals

d markets for the biobased products that will derive from each value chain.

Support li vestock and crop production; Involvement of rural citizens in rural

balance of food export and import is growing

Forestry

Main aim of the s

- Development of rural business activities by

- New legislation divide State and non

el

ected value chains

are:

mobilizing new value chains in the context

Exploit high residue potential; L ocal food processing industries offer opportunities as the negative

of circular economy

-state forests and makes access to funds from state easier ;
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- Research and Innovati on activities towards higher added value products from forest biomass and to increase the

share of RES;

Wastes

Main aim of he selected value chains is to increas e efficiency of metal processing and of electricity generation from

waste could increase overa |l resource efficiency

22.1. Straw for animal bedding, heating and as a fuel

Value chain SDGs Examples of rele vant projects

Straw for animal bedding, heating and Bl
as a fuel for harvesting machines and in
paper industry

s

chem
Current exploitation of bioma  ss raw materials
T There is a well -developed practice to utilise a considerable portion of the straw from harvested crops and use
it in horticulture and livestock breeding.
bl Low-level of utilisation of agro -residues for biogas and electricity production.
Future actions
bl Promotion the efficient, sustainable use of available natural resources respecting ecolo gical burdens
bl Optimize the efficient use of straw
T Displace fossil -based resources in the agri  -food supply chain
T Developing and accessing scenarios that supp ly bioenergy for various end uses (heating, mobility, electricity)
T Stimulate the usage of agricultu  ral residues

Potential interventions

1  Extension of regulatory and funding instruments of the Ministry of agriculture and food for rural areas for the
bioecono my.

1 Further development of technologies for the conversion of straw to higher value products

Expected added value

9 Securing the supply of raw materials for a sustainable circular bioeconomy and exploiting future -oriented

opportunities for creating added val ue and employment in rural areas. Contribution to the reduction of

greenhouse gasses and other pollution environmental, social, economic benefits
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Agro -chemicals

= @ 1,000 - 10,000 kt
Fertilisers

Sustainable Energy l_) 10,000 kt
> (]

22.2. Medicinal and aromatic pl  ants

Medicinal and aromatic

plants

https://www.exandas -

project.eu/
Current exploitation of biomass raw materials
There are small producers but not  well organized and linked to industrial actors
There is abundance of wild species that can provide raw materials for essential oils production, food additives and
cosmetic products.
Future actions
T Increase the cultivation of medicinal and aromatic plants , particularly in marginal rural areas.

9  Establish local cooperatives

Potential interventions
Taxincentives

1  Start-up financing for farmers

Expected added value
T  Land will be brought back to use;
New industries created;

1
1  Lower carbon -footprint by growing | ocally;
1

Replacement of non  -biodegradable products (auto plastic interiors).
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Cosmetics E) <1,000 kt

Paints & coatings

Plant based -chemicals @ 1.000 - 10.000 kt
Fertilisers ' '

22.3. Residues from agro -food industries

Value chain SDGs Examples of relevant
proje cts

Residues form meat industry and manure could be used for as
fuel for heat generation

rimo%

vagrimax-project.eu

Utilisation of residues from distilleries

¥ EOEMETER <=

. \SEED
132&11# 15 glﬂ Web site —

— httpy//www.demeter-eu-project.eu

e
L e
A

Utilisation of waste from food and beverage industries

2

Utilisation of waste from milk processing industr  ies

Current exploitation of biomass raw materials

Currently most of the meat industry end up as waste, putting strong pressure on the water treatment facilities

Future actions
T To stimulate investments for smal/l estion ofeagriéuttural resgltesdnd at i ons
animal manure.
I  To establish community installations for anaerobic digestion of agricultural wastes and animal manure

1 Pilot projects for exploita tion of side streams and residues from processing for coupled and cascade u sage.

Potential interventio ns
I  Establishment of research and technological infrastructure and education and training facilities for
bioeconomy and technology, including animal wastes
1 Launch competitions for start -ups, pioneering projects, flagship initia  tives to promote bioeconomic

innovations in rural areas.

Expected added value

1 Less wastes from food -processing

1  Use of side streams and reduction of negative impact on the environment.
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1  Untapped potentials in obtaining functional components and materials

materials) before energy use

(bioactive components, fibrous

Cosmetics

Paints & coatings
Plant based -chemicals
Fertilisers

Sustainable Energy

22.4. Forest based value chains

Value chain

Forest based biomass for bioenergy

Wood for eco -innovation/ construction, residues from
paper industry

Current exploitation of biomass raw materials

1 Dominating publicly owned pattern

sustainable management

l'i‘l) 1,000 - 10,000 kt

1.) 10,000 kt

SDGs

1  Along tradition in forest management, uniform forest management system

1 Availability of 10 -years local/regional forest plan

Future actions

Development of Regional action plans for utilisation of forest biomass

Establishment of regional/local biomass logistic centres

Promotion of efficient and effective biomass generation and bioeconomic

options in the areas of forestry

§) <1,000 kt

Examples of relevant
projec ts

%§

httpsy

‘www.bioforever.org

A
EFFORTE
Web site
https://www.luke.fi/efforte/

- large share of state ownership of the forest is a g ood prerequisite for

s, good planning of biomass flow balance,

value creation chain trough digital

1  Wide campaign for  replacement of old inefficient stoves with alternative efficient heating devices based on

modern wooden biofuels and bio -heat

1 Developing suitable concepts for harvest,

post-harvest losses, an d ensuring biomass quality during storage and processing.

decentralized processing, logistics and warehousing, minimizing
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Potential interventions

Forest Certification
Introduce innovation financing for food SMEs and industries

Regulation on forest raw materials for bioeconomy

Expected added value

9 Increase sustainable utilisation of biomass & decrease of energy poverty

T  Reduction of air pollution, including PM10 and PM2,5

Cosmetics §) <1,000 kt
Paints & coatings
Plant based -chemicals &.1) 1.000 - 10,000 kt
Sustainable Energy 1_) 10.000 kt
> l

22.5. Value chains based on biowastes

Value cha in SDGs Examples of relevant projects

Utilisation of biowastes (residues from wood industry,
@ B-Ferst Pl

sunflower husks, etc) for solid biofuels and energy
https://bf

Utilisation of bio -wastes from different flows
(households, industrial wastes, waste waters of food
industry, etc) in anaerobic digestions installations

http://deep-purple.eu/

#2SPERCAL

Noh ci

t

Recovery of nutrients from wastewater treatment plants
- sewage sludge

http://www.percal-project.eu

Current exploitation of biomass raw materials

Low exploitation of biowastes

Future actions

9 Acceleration of introduc tion of end of waste legislation to facilitate utilisation of some of biowastes

9  Stimulate the turning of bio  -waste, residues, and discards into valuable resources

Potential interventions

1 Incentives for the use of waste for biogas production (subsidies) and fostering the development of clean and

renewable energy production. This could include penalties and rewards for energy production, depending

on their environmental impact.




D f

I Bio-based Industries Sl Horizon 2020

‘ § - il European Union Funding ( : E E 1
{ Y * *
Consortium ! for Research & Innovation L B 10

This project received  funding from the BBI JU under the  EU Horizon 2020 research and innovation progr  amme under grant agreement No.838087

1 National wide recycling and waste separation campaign and implementation of this t ype of education in the

schools.

Expecte d added value

1 Increased use of urban/municipal waste, cleaner energy, reduced environmental impact, potential to
improve revenue of all stakeholders
1  Efficient system of urban waste collection, improvements possible i n higher share of energy utilisation (biogas)

1  New opportunities for eco  -construction options in integration of renewable energy

Cosmetics §) <1,000 kt
Paints & coatings i

Plant based -chemicals
Fertilisers

I'MD 1,000 - 10,000 kt

Ij >10,000 kt

Sustainable Energy




%
RR)|

I\ Bio-based Industries B Foraoz0z0
Consortium ’;* *I European Union Funding C E L E B i o
_salleae : * for Research & Innovation

This project received funding from the BBI JU under the EU Horizon 2020 research and innovation programme under grant agreement No.838087

23. Impl ementation plan

2025 2030

»

e Support for old technologies Robust implementation of
Inventory of existing o .
Technology technologies with potential iy bioeconomy-related
g P bioeconomy-related SMEs technologies

to be modernized.
Transition to the valorization of
biodegradable wastes and
environmental friendly technologies

Robust valorisation of

I t f biodegradabl
nventory o blodegradanle biodegradable wastes

wastes.

Support for new
bioeconomy related

Planning of bioeconomy support

T ! Support for new bioeconomy
actions into the next Operational

Economy related flagship projects

2

programs (2021-2027) projects
Initiation and participationin Initiation and participation in Positive behavioral
bioeconomy-related projects bioeconomy related projects change
Circular economy and Bioeconomy L
- strategies development, Filling the regulation gaps Continuingimprovement
— integration of bioeconomy aspects of regulation
in NECAP.
The country will substantially increase the sustainable usage of bio -waste, residues and discards from agriculture and
forestry.
The food waste will also be reduced by 50% by 2030.
The waste management and usage of waste as a resou rce will be dramatically improved with having 65% of the waste

recycled while lowering the percentage of waste that goes to landfills to 25% by 2030.

Bulgaria will also explore more opportunities to use biomass sustainably in order to reach at least 32% sh are of

renewables in the energy mix by 2030.

By 2030 Bulgaria will reach land degradation neutrality and restore at least 20% of the degraded ecosystems.
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23.1. Actors and funding opportunities

Action ° Actors involved Indicative cost Funding instruments

Pilot, demonstration and A 2020-2025: 10 million € Eco-Fund: Loan, subsidy and
commercialisation  of £ tender for RES-E
bioeconomy -related 2025- 2030: 20 million € RESH new building obligation

technologies (T)

S 2020-2030: 20 million € CAP

[T

Medicinal and aromatic

plants that are based for :é.
phyto -pharma value chain

that covers essential oils

production, food additives

and cosmetic products

Valorisation of biodegradable e 2025- 2030: 50 million € Next Generation EU

wastes. waste management :é. Action Plan on financing
and usage of waste as a sustainable growth

resource will be dramatically
improved with having 65% of
the waste recycled while
lowering the percentage of
waste that goes to landfills to
25% by 2030. (T)

Reduce food wastes by 50% by
2030

mmm

2020-2030: 30 million €
22Ayid Lzt AO

p

=
=
?5:

wz|

)

B

B
e
g

By 2030 Bulgaria will reach land 2020-2030: 10 million € Action Plan on financing
degradation neutrality and é sustainable growth

restore at least 20% of the CAP

degraded ecosystems. (Env)

Increasing pr ivate financial £ o 2020-2030: 50 million € Multiannual Financial
lever for supporting  JII HTESN LINA @ G S Fdzy Ré¢ Framework (MFF)

investments

in biobased technologies, in

particular seed investments

and venture capital (Econ)

Informed citizens and improve £ oo 2020-2030: 5 million € Action Plan on financing
behaviour al  change to é T, TSN sustainable growth

reduce dependence on fossil

fuels and favors bio -based

alternatives (S)

Dedicated bioeconomy B 2020-2030: 1 million € Action Plan on financing
strategy; é sustainable growth

Circular economy and

Bioeconomy strategies

development , integrati on of

bioeconomy aspects in

=
=
=

NECAP

(P)

Encouraging development of f SN g0 2020-2030: 10 million € Action Plan on financing
bioeconomy clusters (P) = U @M@ sustainable growth

9 T: Technology; Env: Environment; Econ: Economy; S: Society; P: Policy
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