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Summary 
This report aims to provide the necessary background information needed to evaluate the 

possibilities for setting up bio-based production chains in the 6 target countries and the 

neighbouring regions countries of the CELEBio project. The six target countries are Bulgaria, 

Czech Republic, Croatia, Hungary, Slovak Republic, Slovenia. The countries located in the 

neighbouring regions include Albania, Bosnia and Herzegovina, Greece, Montenegro, 

North Macedonia and Serbia. 

To this end, twelve comprehensive reports for the target countries and the wider 

neighbouring region countries were developed which are all available through the CELEBio 

website at: https://CELEBio.eu/# 

This report summarizes and benchmarks the information presented in these twelve country 

reports and makes a further analysis of the CELEBio region as a whole. The report presents 

information on the availability of biomass from agricultural, forest and waste sectors, 

logistics, and biomass business opportunities assessed through an analysis of the Strengths, 

Weaknesses, Opportunities and Threats (SWOT). 

The information structure and analysis presented in the twelve country reports was 

developed by building on the method designed and applied by Van Dam et al. (2014) and 

specifies the key factors that guide the choice of setting up bio-based activities in countries. 

All the identified factors are important, but a system approach is a key requirement for 

being successful in developing bio-based initiatives. If one link in the chain is missing, the 

bio-based initiative will not succeed. The identified factors are mapped in the twelve 

country reports and were the basis for performing a SWOT analysis for development of bio-

based production chains. A summary of the 12 reports, including the SWOT analyses is 

presented in this report.  

This report is organised in 7 chapters. This chapter 1 gives an overview of the general 

characteristics of the central and eastern European region covered in the CELEBio project 

that consists of 12 countries. In the chapters 2, 3, and 4 the biomass production including its 

current uses and opportunities for what biomass can be additionally mobilised, is 

summarized for respectively the agricultural, forest, and waste sectors. In chapter 5 the 

factors that are important for setting up bio-based production chains, other than availability 

of feedstock, are summarized. These factors are current bio-based industries and markets, 

advanced bio-based initiatives, and future biomass valorisation options, Infrastructure, 

logistics, energy sector and the innovation potential, particularly in the context of bio-based 

research and development options, research and educational infrastructure and the 

potential for developing bio-based start-ups and Public-Private-partnerships, the policy 

framework and financing options for the biobased sector including regulations, legislation, 

taxes and tariffs and finally potential financing options related to the development of bio-

based production chains. In chapter 6 considers potential bio-based value chains with the 

focus on bio-based products from biomass residues and bio-based industries. Chapter 7 

presents key recommendations for the most promising biomass value chains that can be 

developed in the different countries covered by the CELEBio region.  

https://celebio.eu/


 

 

D.2.4                                       7 
 

This project received funding from the BBI JU under the EU Horizon 2020 research and innovation programme under grant agreement No.838087 

 

1 Introduction 
This chapter gives an overview of the objectives and approach of the CELEBio Project and 

will directly pinpoint to the key and most typical characteristics of the 6 target countries and 

the neighbouring regions countries of the CELEBio project. The 6 target countries are 

Bulgaria, Czech Republic, Croatia, Hungary, Slovak Republic, Slovenia. The countries 

located in the neighbouring regions include Albania, Bosnia and Herzegovina, Greece, 

Montenegro, North Macedonia and Serbia. 

1.1 Objectives, approach and structure of the report 
The main objective of CELEBio is to contribute to strengthening Bioeconomy-related 

activities in Bulgaria, Czech Republic, Croatia, Hungary, Slovak Republic, Slovenia and the 

neighbouring countries. To this end one of the key activities is to develop seven 

comprehensive reports for the target countries and the wider neighbouring region on the 

availability of sustainable biomass, logistics, costs and biomass business opportunities 

assessed through an analysis of the Strengths, Weaknesses, Opportunities and Threats 

(SWOT). 

This report aims to provide the necessary background information needed to evaluate the 

possibilities for setting up bio-based production chains in the central and eastern European 

region covered by the CELEBio project. This report summarizes and benchmarks the results 

of the 12 country reports that have been developed by the country experts in the CELEBio 

project. The country reports are very extensive reports which have all been written 

according to the same structure and all include an extensive SWOT analysis of all factors of 

relevance for building up the bioeconomy in a country. The information structure and 

analysis presented in the 12 country reports was developed by building on the method 

designed and applied by Van Dam et al. (2014) and was further refined 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 activities in countries. Most of the experts stressed 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 identified factors are 

mapped in the 12 country reports and were the basis for performing a SWOT analysis for 

development of bio-based production chains. A summary of the 12 reports, including the 

SWOT analyses is presented in this report.  

This report is organised in 7 chapters. This chapter 1 gives an overview of the general 

characteristics of the central and eastern European region covered in the CELEBio project 

that consists of 12 countries. In the chapters 2, 3, and 4 the biomass production including its 

current uses and opportunities for what biomass can be additionally mobilised, is 

summarized for respectively the agricultural, forest, and waste sectors. First the main 

traditional production and availability of 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 additional biomass 

potentials that are likely to be still unused or only partly used and that are a good basis for 

development of new bio-based activities. In chapter 5 the factors that are important for 
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Figure 1.1 The 6 target (orange colour) and 6 neighbouring (brown colour) countries 

covered by CELEBio 

Most of these 6 target countries have either a relatively large agricultural or forest area (see 

Table 1.1). Bulgaria is the country with the largest per capita agricultural and forest area, 

the opposite is the case for Czech Republic. Hungary has a relatively large agricultural area 

per capita, but a relatively small forest area. Croatia and Slovenia have a relatively large 

forest area per capita, but not a large agricultural area.  
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Figure 1.2 Land cover distribution in CELEBio target and neighbouring region countries 

The most forested country of the neighbouring CELEBio countries is Bosnia and Herzegovina 

where the forest area per capita is at 0.91, while it is only at 0.32 ha/capita for the EU-28 

average (see Table 1.2). A large per capita forest area is particularly seen in almost all 

neighbouring countries and especially in Greece, Montenegro and North Macedonia. In all 

neighbouring countries the agricultural area in hectares per capita is relatively large and 

far above the EU average. This is also reflected in the high proportion of Gross Value Added 

by the primary sectors in the neighbouring countries which is on average at 6%, ranging with 

4% for Greece to more than 7% for North Macedonia (see Table 1.2). For the target countries 

the average GVA contribution for the primary sectors is on average 3% while for the EU this 

average is at 1.6% (see Table 1.1).  

The GDP per capita is still below the EU average in all 6 target countries although differences 

are large between the countries with highest levels of GDP per capita found in Czech 

Republic and Slovenia and just above 15,000 € for Bulgaria, Hungary and Slovakia (See 

Table 1.1). The GDA per capita in the neighbouring CELEBio countries is much lower than in 

the target countries, except for Greece for which is just above the average of Croatia and 

two thirds of the EU-level average (see Table 1.2).  



 

 

Table 1.1 Main population, land surface, GDP and trade characteristics of 6 CELEBio target countries benchmarked against EU 

average 

   CELEBio focus countries Total & 

average 6 

CELEBio 

focus 

countries 

Category Unit EU Bulgaria Czech 

Republic 

Croatia Hungary Slovakia Slovenia 

Population million (2018) 512.2 7.1 10.6 4.1 9.8 5.4 2.1 39.1 

Area (total) million ha (2018) 447 11 8 6 9 5 2 41 

% population in 

urban areas 

% of total population 

(2018) 

45% 71% 25% 20% 71% 19% 0% 41% 

% territory 

predominantly 

rural 

% of total territory 

(2018) 

44% 22% 37% 63% 22% 22% 73% 40% 

% territory 

predominantly 

urban 

% of total territory 

(2018) 

11% 1% 15% 1% 1% 1% 0% 3% 

Agricultural Area million ha (2016) 173.3 4.5 3.5 1.6 4.7 1.9 0.5 16.7 

Forest area million ha (2016) 164.8 4.6 2.67 2.5 1.9 2.2 1.3 15.2 

Population 

density 

n°/km² (2018) 115 64 135 73 105 64 102 95 

Agricultural Area 

per capita 

ha/capita(2016)  0.34 0.63 0.33 0.38 0.48 0.35 0.24 0.43 

Forest area per 

capita 

ha/capita(2016)  0.32 0.65 0.27 0.62 0.19 0.41 0.61 0.39 

GDP/capita at current prices in 

2018 € 

30,956 7,789 19,397 12,588 7,789 7,789 22,184 13,949 

GDP at purchasing 

power in 2018 € 

30,956 15,934 27,483 19,275 15,934 15,934 26,595 21,044 

GVA by 

Agriculture, 

forestry and 

fishing  

% of total GVA (2018) 1.6% 4.2% 2.2% 3.6% 4.2% 4.2% 2.2% 3% 

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

 

 



 

 

Table 1.2 Main population, land surface, GDP and trade characteristics of 6 CELEBio target countries benchmarked against EU 

average 

   CELEBio neighbouring countries Total & 

average 

CELEBio 

neighbouring 

region 

countries 

Category Unit EU Albania Bosnia and 

Herzegovina 

Greece Montenegro North 

Macedonia 

Serbia (excl 

Kosovo and 

Metohija) 

Population million (2018) 512.4 2.9 3.5 10.7 0.62 2.1   7.0 [1] 23.9 

Area (total) million ha (2018) 447 2.7 5.1 13.2 1.38 2.6 7.8 [1] 30.1 

% population in 

urban areas 

% of total population 

(2018) 

44.9% 61.4% 39% 40% NA 58% 61% 50% 

% territory 

predominantly rural 

% of total territory 

(2018) 

43.8% 82.2% 40% 63% NA 42%  65% [2] 53% 

% territory 

predominantly urban 

% of total territory 

(2018) 

10.7% 5.7% 20% 6% NA 58% 3% [3] 22% 

Agricultural Area million ha (2016) 173.3 0.7 2.57 5.1 0.26 1.2 3.5 (2018) 12.6 

Forest area million ha (2016) 164.8 1.1 3.23 7.4 0.74 1.0 2.25 14.6 

Population density n°/km² (2018) 115 100 74 81 45 83 90.2 79.5 

Agricultural Area per 

capita 

ha/capita(2016)  0.34 0.24 0.53 0.48 0.42 0.6 0.50 0.53 

Forest area per 

capita 

ha/capita(2016)  0.32 0.37 0.92 0.69 0.74 0.48 0.32 0.61 

GDP/capita at current prices in 

2018 € 

30,956 4,446 4,200 17,264 4,663 4,827  6,140 7,419 

GDP at purchasing 

power in 2018 € 

30,956 9,609 - 21,116 4,517 10, 900 6,140 10,591 

GVA by Agriculture, 

forestry and fishing  

% of total GVA (2018) 1.6% 21.1% - 4.3% 6.7 % 7.2% 6.3% 6% 

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

1. Statistical Yearbook of the Republic of Serbia, ISSN 0354-4206, Statistical Office of the Republic of Serbia, Belgrade, 2019./Agriculture and rural development strategy 

of the Republic of Serbia for the period 2014-2024 ("Official Gazette of RS", No. 85/2014)/http://indicator.sepa.gov.rs/pretrazivanje-

indikatora/indikatorilat/allfind/ecdba9bb36764756bcfd034e30ab8bb5 

 

http://indicator.sepa.gov.rs/pretrazivanje-indikatora/indikatorilat/allfind/ecdba9bb36764756bcfd034e30ab8bb5
http://indicator.sepa.gov.rs/pretrazivanje-indikatora/indikatorilat/allfind/ecdba9bb36764756bcfd034e30ab8bb5
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Bio-based production chains require transportation of large volumes of materials, i.e. the 

supply of biomass and the export of (intermediate) products. The cheapest options for 

transportation of large volumes are waterways and railways. Also, the creation of hubs are 

essential for establishing successful bioeconomy activities, particularly if these are large 

scale installations. 

 

Figure 1.3 Pan-European transport corridors in the CELEBio target countries and 

neighbouring regions 

Several of the CELEBio countries are land locked and rely strongly on road, train and river 

transport. This is particularly the case for Czech Republic, Slovakia, Serbia, Bosnia and 

Herzegovina and North Macedonia (see Figure 1.1). The development of the European 

corridors is very important for these countries. Very important in the CELEBio region is east-

west corridor IV, Danube – Rhine. Other important ones are the IV, VII, VIII, IX and X (see 

Figure 1.3). Bulgaria is one of the countries through which half of the European corridors pass 

(corridors IV, VII, VIII, IX and X), The entirely Bulgarian section on the Danube River is within 

the corridor VII. One of the busiest in its territory is Corridor X to Sofia and from there Corridor 

IV to Greece and Turkey and further to the Middle East. Budapest is really at the crossroads 

of all corridors runing through the CELEBio region.  

For Czech Republic, that is bordering with Germany and Austria, and therefore good 

connections to the rest of western and southern Europe, the current national motorway 
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network is due to be about 2.000 km before 2030. Although highway connection exist on 

routes to Nurnberg, Dresden, Bratislava, and Katowice, the highway connection to Vienna 

and Linz still remains to be built. For Slovakia three Trans- European corridors are important, 

namely the Baltic-Adriatic Corridor (V), The orient/ East – Mediterranean Corridor (V) and 

The Rhine- Danube Corridor (IV). 

The countries with good harbour connections because of their coast locations of the 

Adriatic are Slovenia, Croatia, Montenegro, Albania and Greece. The only CELEBio country 

with access to the Black Sea is Bulgaria.  

Figure 1.4 More detailed overview of  the Trans-European Transportation Network in the 

bordering CELEBio countries (https://www.researchgate.net/figure/Position-of-Sarajevo-at-

the-Pan-European-corridor-network-in-the-Balkans-Corridor-V_fig1_336374842 

North to South road infrastructure is well defined with modern and fast highways in Croatia 

and Slovenia mostly from capitals to Adriatic coast locations e.g. Port of Koper, Dubrovnik 

and Ploče (industrial port), Rijeka (port), Istria to Italy, Osijek to Danube (port) and Serbia, 

and to Varaždin and Hungary. The port of Koper is the only Slovenian port which handles 

cargo. It is a part of the Trans-European Transport Network (TEN-T). The strategic 

geographical position of Slovenia and Croatia is extremely favourable for supplying markets 

in Central and Eastern Europe. Both countries are crossed by two priority railway freight 

corridors, namely the Baltic-Adriatic Corridor and the Mediterranean Corridor. Also, two 

important road corridor cross Slovenia’s territory, namely the V Pan-European transport 

https://www.researchgate.net/figure/Position-of-Sarajevo-at-the-Pan-European-corridor-network-in-the-Balkans-Corridor-V_fig1_336374842
https://www.researchgate.net/figure/Position-of-Sarajevo-at-the-Pan-European-corridor-network-in-the-Balkans-Corridor-V_fig1_336374842
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Corridor (which links Lisbon via Barcelona and Ljubljana to Kiev) and the X Pan-European 

transport Corridor (links Munich via Jesenice and Ljubljana to Belgrade and Istanbul). 

In general, train infrastructure needs modernisation in most of the target and neighbouring 

CELEBio countries but is well interconnected in most countries. In Slovenia recent 

investments have improved train transport particularly connecting the port of Koper to the 

hinterland.  

Greece is a major entry point of cargo traffic from Asia into European space. Greece is part 

of the Orient / East-Med Core Network Corridors, linking by sea and through the port of 

Piraeus (corridor X and VIII), Cyprus. To the north, the land corridor links through Bulgaria to 

the Rhine-Danube Core Network (corridor IX). Through other networks and with focal points 

in the port cities of Thessaloniki and Alexandroupolis, Greece is also linked with Turkey to the 

east, Albania and North Macedonia to the northwest and north respectively. The ports of 

Patra and Igoumenitsa also serve as connections with the Italian mainland to the west (See 

Figure 1.4). 

For the CELEBio neighbouring countries the development of the transport network was to 

be stimulated through the Memorandum of Understanding for the Development of the 

Basic Regional Transport Network in South East Europe (SEETO1 Memorandum). It was signed 

in Luxembourg on June 11, 2004, by the European Commission and the governments of 

Montenegro, Croatia, Bosnia and Herzegovina, Macedonia, Albania, Serbia and Kosovo. 

The mission of the Memorandum was the cooperation on the development of the main and 

auxiliary infrastructure on the multimodal basic regional transport network in South East 

Europe and the improvement of policies in this area in order to achieve faster progress in 

development. The successor to this Memorandum the Treaty establishing the Transport 

Community (in the Western Balkans region) was signed by the Prime Minister of the Western 

Balkans six in Trieste in 2017. This agreement will lead to better and faster integration of 

transport markets; adjustment of transport laws and related issues to EU law, including the 

future development of the Union's acquis and better environmental protection, including 

collaboration on climate change mitigation.  

Albania is included in the extension of the Trans-European Transportation Network through 

the Mediterranean Corridor, running down from Rijeka along the Adriatic coast, passing 

through the ports of Durrës and Vlore and connecting to the International Airport of Tirana 

and finally reaching the Orient/East-Med corridor in Greece. The most important port in 

Albania is Durrës which is located about 36 km to the west of Tirana and serves as the entry 

way for Corridor VIII. In the future, major development of infrastructure is expected at the 

port of Shëngjin, close to the border with Montenegro. At the moment, Shëngjin handles 

only ships with a lower capacity than 5,000 tons. Investments promise to upgrade its 

operational capacity up to 60 million tons per year, surpassing Durrës as the main industrial 

port of Albania and upgrading into a major transportation hub for the whole region (see 

Figure 1.4). 

Serbia, a land-locked country, has good road connections. The main traffic hub is the city 

of Belgrade. Two pan-European traffic corridors also pass through the Republic of Serbia: 

the road-rail Corridor 10 (going from Austria to Greece), with its branches B (the Budapest-

Belgrade branch) and C (the Niš-Sofia_Dimitrovgrad_Istanbul branch) and the river corridor 
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7 (the Danube Corridor connecting the Central Europe with the Black Sea) (see Figure 1.4). 

Montenegro borders with the Adriatic Sea connected with European countries by road, rail, 

air and water traffic, but is not connected yet to the Trans-European Transportation network. 

The connection of Bosnia and Herzegovina with the rest of the Trans-Europe Transportation 

network goes through corridor V connecting Sarajevo with Belgrade and also the Adriatic 

coast in Croatia. North Macedonia completely landlocked and located at the crossroad 

of South-Eastern Europe, which makes the country an important transit route for inland road 

transport between Central Europe, the Aegean Sea, the Black Sea and the Adriatic Sea. 

This geographical position of the country has contributed to the development of 

international traffic on two trans-national axes: North South (Corridor X) and East-West 

(Corridor VIII) linked to the Trans-European Transport Network. 

 

 

 

  



 

 

 

D.2.4                                       17 
 

This project received funding from the BBI JU under the EU Horizon 2020 research and innovation programme under grant agreement No.838087 

 

2 Characterisation of agricultural sector 

in CELEBio countries 

2.1 Introduction 
In this chapter the agricultural sectors in the CELEBio target and neighbouring region 

countries is characterised. In this section we first describe the key characteristics of the 

agricultural sector in a benchmarking approach (See Tables 2.1 and 2.2). Unfortunately, for 

the non-EU countries not all data are available.  

In the 6 target countries we see that the share of people employed in agriculture is still a bit 

above the EU average which illustrates the importance of the agricultural sector as a source 

of income. It is above 6.5% in Bulgaria and Croatia, but in Czech Republic and Slovakia this 

proportion is much lower, even below EU average. In the neighbouring countries this 

agricultural employment share is generally far above the EU average, except in Serbia 

where it is 5%. The highest share of agricultural employment is seen in Albania (38%), Bosnia 

and Herzegovina (18%), Greece (11%) and North Macedonia (16%).  

In agriculture the cropping output dominates in all 6 target and neighbouring countries. This 

while the livestock activity is generally underrepresented also strongly below the EU average 

share, except for Albania and Slovenia. This also explains the relatively low per hectare 

livestock density in most of the countries.  

Intensity of farming is illustrated by a couple of indicators in the Tables 2.1 and 2.2. The low 

input farms are the dominant farm group in Bulgaria, Hungary, Slovakia, Slovenia and North 

Macedonia. In the other countries the distribution is more even over high, medium and low 

input farms and more in line with the EU average. A higher share of high input farms in total 

also becomes clear from the nitrogen balance which is considerably above the EU average 

in Croatia and Czech Republic. The phosphates surplus is only high and above the EU 

average in Croatia and Slovenia. Very large irrigated UAA area shares are seen in Greece, 

Albania and North Macedonia only, while in all other countries it is below the EU average 

of 6%.   

The proportion of High Nature Value farmland is an indicator of the presence of biodiversity 

of European conservation value which depends strongly for its survival on continuation of 

low input often traditional farming practices. On average in the EU this share is at 41%, but 

in several of the CELEBio countries this share is considerably higher such as in Croatia, 

Slovenia, Albania, Bosnia and Herzegovina and Montenegro. In the rest of the countries it is 

just or strongly below this EU average share.  

 



 

 

Table 2.1 Key characteristics for the agricultural sector in 6 CELEBio target countries and neighbouring country Greece 

 

 

 

Category Unit EU Bulgaria Croatia Czech 

Republic 

Hungary Slovakia Slovenia Greece Total & 

average 

Agriculture in % of 

total employment 

% of total employment 

2017 
3.9% 6.8% 6.4% 3.9% 5.0% 2.7% 4.6% 11% 5.7% 

Agricultural area 

per capita 
ha/capita 0.34 0.63 0.38 0.33 0.48 0.35 0.24 0.48 0.43 

Cereal yield t/ha (Yield gap Atlas) 5.2 4.6 5.1 9.3 5.9 4,9 4.7 4.38 5.66 

Crop output in total 

output  

% of total agricultural 

output value (2018) 
56% 73% 60% 59% 63% 60% 56% 74.1% 64% 

Livestock output in 

total output 

% of total agricultural 

output value (2018) 
44% 27% 35% 41% 37% 40% 44% 23.9% 35% 

Agricultural income 

(2010=100) 
Index 2010=100 (2018) 121 202 119 142 172 195 122 93.9 149 

Livestock density LSU/ha UAA (2016) 1.0 0.2 0.5 0.5 0.5 0,3 1.0 0.46 1 

High input farms %/ total farms 2016 29% 6% 29 28% 12% 6% 29% 30% 20% 

Low input farms %/ total farms 2016 39% 52% 25 28% 56% 49% 50% 34% 42% 

Gross nutrient 

balance nitrogen 

kg of nutrient per ha 

(average 2011- 2015) 
51 28 60 98 35 34 53 55 52 

Gross nutrient 

balance 

phosphorus 

kg of nutrient per ha 

(average 2011- 2015) 
1 -6 5 -2 -1 -5 3 0 -1 

Irrigated utilised 

agricultural area 
% of UAA 2016 5.9% 2.1% 1.0% 0.7% 2.6% 1.5% 0.7% 23.6% 5% 

HNV farmland % of agricultural land 41% 38% 90% 26% 29% 20% 76% 38.1% 45% 

Soil erosion tonnes/ha/yr 2012 2.4 2.03 3.04 1.62 1.57 2.12 7.42 4.19 3 

Average farm size ha UAA/holding (2016) 16.6 22.0 11.6 130.2 10.9 55.7% 7.0 6.6 35 

% of agr. holdings < 

5 ha 
%/total no. of holdings 62.6% 82.6% 69.5% 18.7% 81.4% 2.7% 59.5% 77.3% 56% 



 

 

Table 2.2 Key characteristics for the agricultural sector in CELEBio neighbouring countries 

Category Unit EU Albania Bosnia and 

Herzegovina 

Greece Montenegro North 

Macedonia 

Serbia (excl 

Kosovo and 

Metohija) 

Total & average 

CELEBio neighbouring 

countries 

Agriculture in % of 

total employment 

% of total employment 

2017 
4% 38% 18% 11% 7% 16% 5% 16% 

Agricultural area 

per capita 
ha/capita 0.34 0.24 0.53 0.48 0.48 0.61 0.50 0.47 

Cereal yield t/ha 5.2 4.1 3.3 4.4 3.3 3.4 4.6 4.0 

Crop output in total 

output  

% of total agricultural 

output value (2018, 

*2012, **2010, ***2014) 

56% 46%* 63%** 74% NA 69% 67%*** 64% 

Livestock output in 

total output 

% of total agricultural 

output value (2018, 

*2012, **2010, ***2014) 

44% 54%* 37%** 26% NA 21% 33%*** 34% 

Agricultural income 

(2010=100) 
Index 2010=100 (2018) 121 n/a NA 94 NA 124 NA  

Livestock density LSU/ha UAA (2016) 1.00 0.63 NA 0.46 NA 1.19 NA  

High input farms %/ total farms 2016 29% NA NA 30% NA 29% NA  

Low input farms %/ total farms 2016 39% NA NA 34% NA 71% NA  

Gross nutrient 

balance nitrogen 

kg of nutrient per ha 

(average 2011- 2015) 
51 NA NA 55 NA NA NA  

Gross nutrient 

balance 

phosphorus 

kg of nutrient per ha 

(average 2011- 2015) 
1 NA NA 0 NA NA NA  

Irrigated utilised 

agricultural area 
% of UAA 2016 6% 43% NA 24% 2% 24% 1% 17% 

HNV farmland % of agricultural land 41% 80% 93% 38% 99% 17% 27% 48% 

Soil erosion tonnes/ha/yr 2012 2.4 NA NA 4.2 NA NA     

Average farm size ha UAA/holding (2016) 16.6 1.2 NA 6.6 NA 1.8 6.2 4.0 

% of agr. holdings < 

5 ha 
%/total no. of holdings 63% 99% NA 77% NA 61% 72% 66% 
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The largest farms in terms of area size are found in Czech Republic and Slovakia, with an 

average farm size of 130 and 56 hectares, respectively. The largest share of small farms is in 

Albania where average farm size amounts to only 1.2 hectares and 99% of the farms is 

smaller than 5 hectares. Strong domination of small farms under 5 hectares in the total farm 

population is also seen in Bulgaria, Hungary, Greece and Serbia. This is likely to also be the 

case in Bosnia and Herzegovina and Montenegro, but exact data are not available for 

these countries.   

2.2 Farming sector structure 

2.2.1 Cropping sector 

The structure and importance of the cropping sector in the CELEBio countries is illustrated 

by Figure 2.1. The largest production area for crops is in Hungary, followed by Bulgaria, 

Greece, Serbia, Czech Republic. The smallest crop area is in Slovenia and Montenegro 

which are both small countries, but also countries with a relatively small agricultural area.   

 

Figure 2.1 The main crop groups per CELEBio country, expressed in area (hectares, 2018) 

(source: FAOSTAT, 2018) 

 

Cereal and oil crops are the largest crop groups in at least the larger countries. Greece is 

however an exception with a very large and dominant area covered by permanent crops 

and industrial crops. The latter is particularly caused by the large cotton production only 

seen in Greece. The large area coverage by crops is also reflected in large primary residual 

biomass potentials as will be discussed in next Section 2.3.  
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The primary residual biomass potential is however also a function of the per hectare yields. 

For the Table 2.1 and 2.2 it can be concluded that these are generally still relatively law for 

most CELEBio target countries and certainly for the neighbouring countries. The only strong 

exception is the Czech Republic which has an average cereal yield level far above the EU 

average. In this country the straw potential is therefore very large, although under influence 

of climate change there is a lot of increasing uncertainty among farmers about future 

cereal and straw yields. Hungary also has cereal yields above the EU average although not 

as high as common in the Czech Republic. All other countries have lower cereal yields 

where changes in farming practices still give room for large yield gap closures1 . Water 

availability is also a factor in this respect, and irrigated area is also relatively small in most 

countries. The influence of water deficits will continue to have effects on attainable crops 

yields in all countries of CELEBio.  

In some countries the abandoned land potential is quite large which is largely related the 

collapse of socialism and subsequent institutional reforms. This went together with 

dismantling of large collective or state farms in the process of land privatisation resulted in 

land abandonment because property rights were not well established, or because co-

ownership or lack of information on the landowner impeded the allocation of land. For 

example, in several of the CELEBio countries, the forced co-ownership of land parcels in 

communist times created inadequate property rights, inefficient land allocation and 

farmland abandonment. Returning land to previous owners has also proved to be 

complicated and slow by a lack of knowledge about who is the legal owner, incomplete 

cadastral registrations, lack of interest from some owners who had migrated to bring land 

again in production, and by a lack of start-up capital for agricultural investments. Also lack 

of capital forces landowners to leave part of their land outside agricultural use. A wide 

range of reasons and this results in quite large biomass potentials from dedicated biomass 

crops on unused lands in a selection of CELEBio countries, particularly in some of the 

neighbouring ones, as presented in Section 2.4 (Figure 2.4).   

2.2.2 Animal sector 

The animal sector in all CELEBio countries, except for Albania, is considerably smaller than 

the crop sector as already became clear from the former (see Tables 2.1 and 2.2). This is 

also related to the trend in livestock production decline which took place in many of the 

CELEBio countries after the shift to a market economy in the 1990s. In many countries the 

livestock sector never recovered from this collapse. 

 
1 See http://www.yieldgap.org/web/guest/europe 
































































































































































