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1 Introduction and report description

For each target country the agricultural structwess assessed. This includes the typical
sizes of farms, their productivity and the disttibn of farms within the country. The
agricultural structure largely influences the pbssgies of biogas production. It also
significantly affects different technical aspectsdamanagement issues (e.g. feedstock
supply chain).

In task 2.3 the countries maximum biomass poterfoal production of biogas was
evaluated. In this task thmain aim is to evaluate the countries specific pragttion
systems and on this basses and inputs from 2.3 tst&blish how much from this total
potential biomass could be in reality available fobiogas production.

Base on the results from task 2.3 the most impbrsanrce of biomass that could be
utilized for biogas production is represented bgcadtural wastes, the difference between
the maximum potential and the real potential begingen by the structure (mainly by

organization) of the production systems (farmsyvhat concerns the feedstock potential,
as well as the capacity to implement integrated@vamnagement systems.

2 Methodology

The methodology used to assess the agriculturadtsne and potential for biogas was
selected from EUROSTAT — EUROFARM as describedhertext sub-chapter:

2.1 Agricultural holding and typology

The basic unit underlying the Community farm stawetsurvey is the agriculturablding

A holding is defined as a technical-economic umder single management unit engaged
in agricultural production.

For each activity @nterprisé€) on a holding, or farm, (e.g. wheat, dairy cowvaneyard),

a standard gross margin (SGNk estimated, based on the area (or the numbeeadd)
and a regional coefficient. The sum of all margifws, all activities of a given farm, is
referred to as theconomic sizef that farm. The economic size is expresseHurmpean
Size Units (ESY)1 ESU being equal to 1200 Euro of SGM. The SGMesdufor the
purpose of the FSS 2003 refer to the average ofdlaes 1999, 2000 and 2001 (SGMs
“20007).

In the community typology, each holding is clasgifiby its economic size and tige of
farming The type of farming is determined on the basishefrelative importance of the
individual activities carried out by a given fardRor instance, a farm is classified as
specialist pig rearingtype 5011) if breeding accounts for more than &/&e economic
size. Depending on the level of aggregation, faanesgrouped into 8 to 70 types.

The utilized agricultural area(UAA) is the total of arable land, permanent pastand
meadows, land used for permanent crops and kitdedens. The UAA excludes
unutilized agricultural land, woodland and land wmed by buildings, farmyards, tracks,

! After: Eurostat, Statistical Office of the European Comitiesy P. MARQUER
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ponds, etc. For the purpose of this report, we willgeneral refer to the utilized
agricultural area asagyricultural ared (AA).

For certain purposes, one needs to aggregate sacmtegories of livestock, e.g. piglets,
breeding sows and other pigs. The coefficients uselis end, are the so-called/estock
Units (LSU). The LSU are related to the feed requiremasitghe individual animal
categories. The following LSU coefficients are udedthe framework of the Farm
Structure Survey (FSS).

Agricultural holding: a single unit both technigalhnd economically, which has single
management and which produces agricultural produCther supplementary (non-
agricultural) products and services may also bevigeal by the holding. The smallest
farms (less than 1% of national agricultural atyivdo not have to be surveyed.

The data on individual agricultural holdings ardexied by all Member States and sent to
Eurostat. The aggregated results are disseminatedgh statistical tables.

Data for basic surveys are available in a threellgeographical breakdown of the whole
country, the regions and the district; while dataihtermediate surveys are only available
upon the two-levels of country and regions.

The Eurofarm domain does not cover the whole tritSo the land use data without link
with other farm characteristics should be downlaabg the user from the relevant data
holder. Specific national data about rearing stmector agricultural labor force can be
found in other domains, without link between theimas productions at farm level.

2.2 Land and livestock

Based on the described methodology, the Consortii@veloped extensions and an

application that is based on the same principlestake in account specific assumptions,
described in this chapter.

Taking into consideration the EUROSTAT criteria tdassification based on the number

of agricultural holdings, usind\rcGis software, Romania was included in the class 5,
Greece is included in class 3, Bulgaria in classa?yia and Slovenia in class 1 (for class

intervals see Figure 1).
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Figure 1 Total number of agricultural holdings (*1000) at the European scale (source: Eurostat)

Taking into consideration the agricultural area jAAnd the purpose of the report
(identification of the agricultural structure wittelevance for biomass potential) we
considered the following classification with highelevancy for the farms:

- holding with agricultural area <5 ha;

- holding with agricultural area >5<20 ha,;

- holding with agricultural area >20<50 ha;

- holding with agricultural area >50 ha;

3 Organization of the farming system

Structural and functional peculiarities of the agliural production in the European
countries (those participating in the project) weescribed using integraté@uicators for
farms. Those indicators are specific measuresecklit feedstock, production, number of
heads (for animals), related with area of agricaltdand or farm, number of farms,
structure of production system or ownership. Bydging those relationships one could
infer details about factors as: fragmentations,cifige production per Ha, dominant
cultures or domestic species. Fragmentation ofahée could be one of the major factors
that could influence the biogas projects, espscladicause sustainable access to feedstock
needs a coordinated local management system. Assefiassumptions have been used
(those described in chapter 3.1). In equal measheeassumptions stated in the Final
Report WP 2, Task 2.3, elaborated under BiG>Eagjeft; stands for the possibility to
further integrate the results of both reports.

For the purpose of this report a farm is definedaasagricultural production unit with
dimensions starting from individual subsistenceasiop to the complex farming units that
assures the needs of a local community or the expather regions.
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3.1 Total number of holdings

A detailed situation of the total number of holding relation with the surface of
agricultural area is presented in figure 2. All theget countries (except Croatia, which
was not included due to the fact that necessary dagd not listed in Eurostat database)
have a high degree of fragmentation of the agucaltland and still we could find a lot of
farms (agricultural holdings) with smaller farmesithan the set described in Figure 2.
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Figure 2 Total number of holdings in relation with surface of agricultural area
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The fragmentation of the agricultural area in theyét European countries (especially in
Bulgaria, Latvia, Romania and Slovenia) is obviausen we compare the number of
holdings and surface of utilized agricultural afean that region with other like Germany
(figure 3).

Romania has the highest degree of fragmentatian tfee studied countries. Local data
shows an even higher degree of fragmentation iratZrowere farms with surfaces of
around 1 Ha are numerous.

Fragmentation is an indicator of the difficultieseocould face during a biogas project
development, difficulties related with the fact tthhigher the number of agricultural

holdings and smaller the production area of themfheing, the access to feedstock will be
tougher, due to logistical constrains. In the measi the possibilities, choosing a site for
a biogas plant should take in account that fragatemt of the agricultural holdings is a

negative impact factor for the success of a biggagect.
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Figure 3 Total number of holdings in relation withthe utilized agricultural area

The farms are much greater in Germany, with susfac@verage over 43 hectares were in
the target European countries the farm area hasemage of 7 hectares

3.2 Total number of holdings with livestock

The variability of the animal farm counts from tterget European countries, at NUTS
level 2, is presented in Figure 4. Both Figure & &mgure 4 support the idea of a
correspondence between the available agriculturdédse and the capacity to develop and
implement animal farms as complementary produatiuits.
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Figure 4 Total number of holdings with livestock

% Source: Mangus
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Again, the number of holdings with livestock is fgreater in South-Eastern European
countries, and Romania is a special case, showhegbiggest number of livestock
holdings. Nevertheless the number of livestock pelding is far less in the target
countries than for e.g. in Germany. This has actliliek with the possible sources of
biomass for biogas production due to the increasadsport distances that must be
covered in order to gather the needed amount afewdsom livestock (feedstock logistics
problems).

In the measure of the possibilities, biogas plaojget developers will find area were high
capacity livestock holdings exist.

3.3 Farm types

Farm type is another indicator that has influencehie biogas projects. Different crops
have specific biogas potential; in terms of effeetbiogas volume produced per ton of
feedstock and also in terms of specific agricultuwastes resulted from agricultural
production, which could be directed to biogas putidun. A synthetic view is presented in
Figure 5 and Figure 6, showing categories resuited their surfaces in relation with type
of crops and their share from the total agricultaraa.
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Figure 5 Farm numbers on major activity categories

Greece is different from other countries in theaaees the number of “specialist permanent
crops” is increased, compared with farm numbeffiédd crops or granivores, as Romania
and Bulgaria have. Relating information as numdddarms, farm dimensions and type of
farm, one could provide important hints about thesgible production of biogas and
sources of biogas. Romania and Bulgaria show ardsting characteristic, being the
presence of large proportion of mixed livestock dimads. In relation to the farm
fragmentation analysis, this shows a developedosecf “subsistence agriculture”, were
small farms have diversified crops and livestocke Bame comparing strategy for Latvia
will give a balanced production system, were faamns not very small (small degree of
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agricultural land fragmentation, and a special@atof the crops related to the farm
categories). This could be an advantage in siecteh, that could be oriented also on the
type of crop (most appropriate for biogas), knowihgt access to feedstock will have no
major logistic constrains). For Greece, identificatof the major specialist permanent
crops could be a base for new site selection fogds plants, knowing that specialist
permanent crops could be a stability factor fod&teck supply in a biogas plant.
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Figure 6 Agricultural surface allocated to major farm categories

3.4 Farms ownership types

Another important indicator of the farm type thauld influence the biogas projects is
their ownership type. Two types of ownerships aber agricultural land are encountered
in countries like Slovenia (Sl), Latvia (LV) and IBaria (BG) — direct ownership and a
leased form. In Greece (GR) and Romania (RO) d thinership form exists represented
by association of individual owners with the maimato increase farm surface and
transform the existing farm units in a more efiitiestructures. (Figure 7). Owned and
shared associations could be a positive factor dmgas projects. Especially the
associations could offer an already existing comkareholder structure for a future
biogas venture.

At the other side of the scale, Bulgaria has arontgmt percent of tenant farms. This could
be a negative factor, as the actual user of the teeds owner agreement to develop a
biogas project. In Bulgaria, mobilization campaigstsould stress the advantages of a
biogas plant, having as target the owners of the.la
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Figure 7 Ownership weight of agricultural land

3.5 Farm size

This indicator is related with the number of holgBrand contribute to the general indicator
of agricultural land fragmentation, but includesaathe actual number of owners, tenants
and different forms of associations.

The target European countries are characterizexdd®yies of structural characteristics and
a diversity of organizational structures, with farrmstarting with less then 5 ha, single
ownership, up to farms of 500 or more ha, withat#ht number of owners and complex
association types. (figures 8-12).

In Romania and Bulgaria the weight of family farmsup to 30 % and in other target

countries the weight is less but still high in carpon with other EU Member States.
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Figure 8 Number of agricultural holding with agricultural area <5ha

As already discussed the most fragmented agria@iliand is to be found in Romania
(between 1750 and up to 3870 units less than atdnes.

Figure 9 Number of agricultural holding with agricultural area >5<20 ha
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The same is for agricultural holdings with surfaagsto 20 ha that are also characteristic
to Romania as well as Bulgaria, Poland and Estdrhgs is in fact to say that overall for
this area the agricultural farm surface is betwgand 20 hectares.

Figure 10 Number of agricultural holding with agricultural area >20<50 ha

Figure 11 Number of agricultural holding with area>50 ha
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3.5.1 Comparative analysis of farm size (target countriegurope)

In almost all the target countries the farming egstis still not strong (well develop
efficient structures) enough to support the biagdsistry in the way that is foreseen in the
rest of the Europe.

In order, Latvia and Greece are the countries roaganized in terms of aggregated farms,
than the rest of the target countries. This is sitpe value of the indicator, making those
countries more suitable for fast future investmemthie biogas industry.
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Figure 12 Total number of holdings — comparative aalysis

Nevertheless the potential for biomass is very irigmt in the region, and the

considerations related with the farm structure Egistics are not the only ones to take
into consideration in the development of biogadifees.

The results of this report should be carefully gnéded with the results about biogas
potential in the target areas (WP 2, Task 2.3, HE&st Report).
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Figure 13 Total area (ha) of farms — comparative aalysis

From the total countries analyzed in Bulgaria waldsee an interesting aspect, being a
concentration of land in holdings with surfacesuaie 50 hectares (over 80%). This could
be either natural process of aggregation (espgdal to the market drivers), but also an
effect of a special phenomenon (aggregation incgiras named “associations” — free
tenant structures were different small land ownpus together the land under the
management of a specialist management company).

Nevertheless it is expected that the aggregatiatgss to continue and more, to be
accelerated in the next years in the region. Thgaohupon the possible biogas production
Is important and could increase as the surfacéefgricultural holdings is increasing. A
greater surface could mean in the same time a sustainable agricultural production and
as a consequence a greater availability for multifional utilization of the land. Based on
the experiences of other countries (Germany, Nonitag normally to consider that an
area with numerous farms with surfaces of abouio480 hectare, is the most appropriate
for the production of biogas.

In other countries the percentage of farms witlias@s greater than 50 hectares is much
lower, with Greece that has around 30%, Romania, 368 Latvia 35%.

3.6 Farm heterogeneity based on the biomass type

An important indicator for the assessment of bissnaotential is the variety of feedstock
availability and the use of different feedstock-(kgestion). It is widely accepted that co-
digestion is a complex process. The biogas plaeeds to process various types of
biomass in order to assure an optimized plant ¢perand energy utilization (figure 12

and 15). Permanent crops will assure better stabili feedstock, hence countries with
moderate degree of variability of the feedstock Mduave a slightly advantage for the
development of biogas plants. On the other handpwaniches could be identified as
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supplementary feedstock for established plantsouimtries with higher degree of crops
variability. This chapter is presenting the hetemgty of the possible feedstock and gives
an idea about the mass and the type of feedstagkgoby country.

3.6.1 Primary production

Figure 14 Primary production heterogeneity — compaative analysis

From the analyzed countries ( Figure 14), only e&Beehas a less diverse primary
production. Romania, Croatia and Bulgaria are ftbis point of view more heterogeneous
or more fragmented. Nevertheless for a better waleding of the heterogeneity of the
primary production an analysis of the dynamics éticharacteristic) should be carried on.
This will increase the knowledge about the longmtesustainability of the biogas
production and its “raw materials”.

3.6.2 Secondary production

Secondary production could be very important fa&r bHiogas production. Based on the
number (and not on production) of holdings, it cobé concluded that in Bulgaria, a very
important role could play the poultry industry (w23 %) the pig farming (15%) and also
the cow and goats farming (with 10 and 15 % resypelg) see figures 16 and 17.

In Greece the poultry could be very important adl we the goat farming (20%). The
importance of these farming types for biogas faegiis nevertheless low. Romania has a
great potential generated by the pigs farms as agethe poultry farming, as sources for
biogas production.
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Figure 15 Number of holdings for various types ofivestock — comparative analysis
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Figure 16 Number of units for various types of livetock — comparative analysis
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3.6.3 Spatial structure of land use

3.6.3.1Romania

The land cover structure spatially distributedhswsn in Figure 17. The dominant PHARE
CORINE cover class is class 211, which represeatatfricultural area, 60% from total
country surface.

Figure 17 PHARE CORINE land covers distribution for Romania®

Figure 18 Typical agricultural spatial structure at the local scale in Romania

% See also Figure 31
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The holdings with a AA<5ha are located near tolrayatems and mainly used as mixed
crop type farms. This type of farms has a low ptéifor biogas production (low level of
feedstock). In the same time these types of hotdoamn be used in order to better control
the co-digestion process by assuring the much de&deerogeneity of the feeds (see
Figure 17).

The utilized agricultural area of about 13.9 mitlibectares is distributed to more than
4.30 million agricultural holdings. There aiadividual agricultural holdings— 4.28
million in total, accounting for 99.5% of the totalimber of agricultural entities. These
operate 55.4% of UAA and have an average size @ ba as well asgricultural
holdings organized as legal entitiestalling 0.02 million and accounting for 0.5% otdl
agricultural holdings and operating 44.6% of UAAe€Taverage size of this unit is 274 ha.

The holdings bigger then >50 ha are representiagfitimum solution for energetic crop
feedstock biogas investment.

Also high potential will be represented by holdivggh animal breeding as main activity,
and this could be also seen as a solution of wastieagement. The regions with big
number of animal heads and small number of holawigbe the best. In that respect,
South-East regions of Romania shows the most pmeghigpportunities to biogas plants
development.

3.6.3.2Croatia

Croatia is a special case as no data is reportdtet&urostat and all the data are coming
from internal reports to different internationakiitutions (FAO) or from the Statistical
Yearbooks of Croatia.

Data provided are publicly available data gathdreoh the Croatian Bureau of Statistics.
Only data on solid waste were retrieved from Sthatef Waste Management (OG 130/05).
In that sense, notes on methodology for data peavate explained according to the tables
in the WP 2.3.

There are no publicly available spatial data atNhETS 3 level. Thus, data are provided
for NUTS 2 level that encompasses 3 regions asaeg in the table below:

Table 1 Nomenclature of Territorial Units for Statistics - Croatia

Code Country NUTS 1 NUTS 2 NUTS 3
HR 01 Sieverozapadna Hrvats
HR 011 Grad Zaare
HR 01Z Zaarebaka count
HR 01: Krapinsk¢-zaaorska coun
HR 01¢ Vara dinska count
HR 01f Koprivni ko-kri eva ka count
HR 01¢ Me imurska count
HROZ SrediSnia i Istona (Panonska) Hrvatsl
HR 021 Bielovarske«-biloaorska count
HR 022 Viroviti ko-podravska coun
HR 02: Po eSkc-slavonska coun
HR 02 Brodske-posavska coun
HR 02f Osie ko-baranjska coun
HR 02¢ Vukovarskesriiemska count
HR 027 Karlova ka count
HR 02¢ Sisa ko-moslavaka count'
HR 02 Jadranska Hrvatsk
HR 031 Primorsk-goranska coun
HR 032 Li ko-senjska coun
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Code Country NUTS 1 NUTS 2 NUTS 3
HR 03t Zadarska coun
HR 03¢ Sibensk-kninska count
HR 03t Splitskc-dalmatinskecounty
HR 03¢ Istarska count
HR 037 Dubrova ko-neretvanska cour

Figure 19 PHARE CORINE land covers distribution far Croatia

Figure 20 Typical agricultural spatial structure at the local scale in Croatia
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Due to this reason Croatia was not included inctraparative analysis at European level
but data is presented separately. Neverthelesdi€merformed in 2005 a Farm Structure
Survey (FSS).

Based on the data reported in 2003, the farm seéstalso very fragmented with farms
surfaces averaging 1,9 hectares and with more4h8632 family farms. In the same time
there are 1364 agricultural companies with an ayeesarface of 159 hectares (Figure 20).
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Figure 21 Number of farms and their surface (ha) pecounties (Statistical yearbook of Croatia)
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In the livestock sector the cattle number is reaglover 480000 heads and is also
represented by an important number of pigs 1924@@@ls (FAO, 2003)

3.6.3.3Latvia

Data for Latvia is based on the a former agricaltwensus (from 2001) as well as new
data from Eurostat and from Central Statistical €Bwr of Latvia (CSB).. Spatially

distributed land cover structure of Latvia is giverfigure 21. The dominant color is green
followed by yellow areas that according to the B@an Topic Centre on Land Use and
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Spatial Information (Corine Land cover 2000 clasaifon) are representing forests

(including woodlands) and agricultural areas. Basedhe agricultural census more then
180000 farms could be found with a surface of al3&®36000 ha. On the average one farm
had 19,8 ha of land

Figure 22 Corine Land Cover 2000 of Latvia (European Topiat@= on Land Use and
Spatial Information)

Figure 23 Typical agricultural spatial structure at the local scale in Latvia

An overview of land distribution by use in Latvi@ 2000-2007) is given in Table 2 and
shown below (% in 2007) in figure 23.
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Table 2 Total land area and its distribution by usg10® hectares)

2000 2001 2002 2003 2004 2005 200¢ 200}7
TOTAL LAND AREA 6458.90 6458.90| 6458.9( 6458.90 B84 | 6458.90| 6458.9( 6458.90
Land area (excl. inland waters) 6229.00 6229]00 9fMP| 6229.00| 6229.0( 6229.00 6224.80  6225/00
Utilized agricultural area 1587.20 1581.40  1595501581.80 | 1642.10] 1733.7 1855.30  1839.p0
..arable land 969.90 958.2( 972.8D 956.40 1008.60091.80 | 1205.10{ 1188.1(
..permanent crops 11.50 12.10 12.20 12.00 1240 8012 13.20 10.00
..meadows and pastures 605.7D 611.80 610,30 613.0620.90 628.90 636.80! 641.0(¢
Forests and woodland 2851.70 2868.20 2861150 287y.2885.50| 2904.40 2918.20  2929.00
Other land 1790.10 1779.00 1772.00 177000 1701.41590.90 | 1450.80] 1456.8

Source: Central Statistical Bureau of Latvia (CSB)

In 2007 28% of total land area of Latvia (i.e. 1839C ha) were utilized as agricultural

land. The main part of agricultural land considtamble land following by meadows and
pastures (see Figure 24). There is still a sigafigart of land in Latvia that could be used
for agricultural production — 23% (i.e. 1456.8°b@ in 2007) of land in Latvia is referred

as unused for agriculture available land.

O Inland w aters

O Forests and w oodland
18%
0 Other land
28%

0O ..arable land
0%

O ..permanent crops
10%

O ..meadow s and pastures

Figure 24 Land area distribution by use (% of totalland area) in 2007 in Latvia (CSB, 2007)

Based on the agricultural census more then 180&@ts could be found with a surface of
about 3 586 000 ha. On the average one farm h&dnhi9of land or 12.4 ha of agricultural
land.

By area of agricultural land the farm interval beem 5 to 10 hectares are dominating in
the agricultural land structure with 331 600 hessafin total). The distribution of number
of farms and agricultural land area by previousfirted farm size is given in Table 3.

Table 3 Grouping of farms according to agriculturalland area

Size Number of Farms % of total farms Agricultural land area,| % of total agricultural land
10° ha area
TOTAL 180263 100 2228.7 100
<5ha 76013 42 209.5 9
5<20ha 81884 45 821.5 37
20<50 ha 17307 10 507.8 23
>50 ha 5059 3 689.9 31

Source: Central Statistical Bureau of Latvia (C@Bricultural Census 2001)
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As shown in table 3, the highest number of farn&4sf total number of farms) has 5 to

20 hectares of agricultural land and is covering ltlggest share in total agricultural land
area (37% or 821 500 ha in total).

The use of agricultural land in Latvia is quite d&aded with more emphases on
specialization of field crop growing and mixed crapd livestock growing. Typical
agricultural spatial structure in Latvia is givenkigure 24. Traditionally agricultural land
in Latvia is alternating with forest lands with h&y representation of agricultural lands in
Zemgale region (NUTS LV009). The main part of agitiaral land in Latvia is in farm
ownership. The rest is rented agricultural landhwat highest share of rented land in
Zemgale region (NUTS LV009).

The temporary crops are dominated by wheat anéyarith almost 300 000 hectare. The
livestock is dominated by cattle with over 360 Qftits and pigs with the same number
(FAO, 2000). Significant part of agricultural lamsl used for growing forage plants and
occupied by permanent pasture and meadows. Theotamngpcrops are dominated by

cereals (mainly wheat and barley) with startingrfré15 000 ha to more than 520 000 ha
of sown area (see Table 4).

Table 4 Sown area under principal agricultural crops (16 hectares)

Sown area, total Cereals Rape Sugar begts Potatoe¥egetables Long-fibre flax
2000 881.1 420 6.9 12.7 51.3 9.7 1.6
2001 869.8 443.7 8.4 14.1 55.1 13.3 1.4
2002 877.7 415 18.4 15.9 53.6 125 2.1
2003 851.1 428.5 25.9 14.4 54.6 14.3 2.1
2004 899.2 436.7 54.3 13.8 48.9 135 2.7
2005 999.6 468.9 714 13.5 45.1 12.9 2.2
2006 1122.7 511.8 83.2 12.7 45.1 13.4 1.5
2007 1126.2 521.9 99.2 0.3 40.3 11 14

Source: Central Statistical Bureau of Latvia (CSB)

The livestock is dominated by pigs with over 41@ @bits in 2007 and cattle with almost
400 000 units in 2007 (see Table 5). During thé fias years also the number of poultry
units has increased significantly reaching morea #h@ million units in 2007.

Table 5 Number of livestock and poultry at the endf the year (16 heads)

2000 2001 2002 2003 2004 2005 2006 2007

Cattle 367 385 388 379 371 385 371 399
..of which dairy cows 204 209 205 186 186 184 182 801
Pigs 393 429 453 444 436 428 417 414
Sheep 29 29 32 39 39 42 41 54
Goats 10 12 13 15 15 15 14 13
Horses 20 20 19 15 16 14 14 13
Poultry 3105 3621 3882 4003 4 05D 4092 4488 754

Source: Central Statistical Bureau of Latvia (CSB)

3.6.3.4Bulgaria

In 2003, 665500 agricultural holdings were operiim Bulgaria. The majority of these
holdings (75%) cultivated up to 1 ha, which, howewecounted for less than 7% of the
total utilized agricultural area (UAA). On the otheand, only 0.8 % of the holdings
managed more than 50 ha, but they farmed the majirithe UAA — 78 %. In 2004 the

arable area was 3.3 million ha (61.8 % of UAA), atdut 70 % of it was concentrated in
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3 NUTS 2 regions — North-East, North Central anditBcCentral regichIn 2007 the
number of holdings was 477 100 and the arablevaasa3.04 million ha
The number of agricultural holdings is presentedatntes in the report.

Figure 25 PHARE CORINE land covers distribution far Bulgaria

Figure 26 - Typical agricultural spatial structure at the local scale in Bulgaria

* FAO report on Bulgaria, 2008ttp://www.fao.org/ES/ess/census
® Structure of agricultural holdings in Bulgaria Z0MAF, Agrostatistics Directorate
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Secondary production could be also very importantHe biogas production. Based on the
number (and not on production) it could be conctutiat in Bulgaria very important role
could play the poultry industry (23 %), the pignfang (15 %) and also the cow and goats
farming (10 % and 15 % respectively).

The tables below give the number of livestock biegdholdings and number of heads by
size classes of the herds in 2005.

Table 6 Relationship between number of livestock lgreding holdings and number of heads

Class of the herd (number of heads
Bovines 1+2 3+9 10+19 20+49 >=50
Holdings 115644 43015 4977 2610 957
Heads 171539 | 183640 63058 75571 107361
Heads/holding 1.48 4.27 12.67 28.95 112.18
Sheep 19 10+49 50+99 100+199 >=200
Holdings 147731 24660 2147 1186 460
Heads 602644 | 409049 | 142540 145624 149187
Heads/holding 4.08 16.59 66.39 122.79 324.32
Goats 19 10+19 20+49 50+199 >=100
Holdings 157993 3244 1396 374 90
Heads 387250 39942 37249 22970 12700
Heads/holding 2.45 12.31 26.68 61.42 141.11
Pigs 1+2 3+9 10+99 100+999 >=1000
Holdings 164968 18944 6590 281 76
Heads 214401 81790 139398 66149 430236
Heads/holding 1.30 4.32 21.15 235.41 5661.00
Poultry 1+19 20+99 | 100+4999| 5000+19999 >=20000
Holdings 265553 | 113544 1442 101 102
Heads 2538529 | 3485153 | 769356 916817 11959649
Heads/holding 9.56 31 534 9077 117251

Source Structure of agricultural holdings in Bulgariad&5, MAF, Agrostatistics Directorate

For holdings breeding grazing livestock the sizéodtler area is considered. There is clear
relationship between the number of animals anddtider area. At the same time a lot of
farms do not have lands.

Table 7 Relationship between the number of animaland the fodder area

Number of holdings Fodder area, ha

Planning region all 0 <1 155 5+10 >10
Bulgaria 362312 | 157380 | 186154 | 16 863 1102 814
North-West 38 962 20 857 16 064 1770 198 73

North Central 52 546 20 329 27992 3836 234 155
North-East 72 432 35943 33498 2 665 150 176
South-East 38 687 25 016 12 581 913 84 93

South Central 104 068 | 43870 56 331 3485 215 167
South-West 55 617 11366 39 688 4193 220 150
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Table 8 — Number of heads

Number of heads Fodder area, ha

Planning region all 0 <1 1+5 5+10 >10
Bulgaria 2558503 973014 | 1121276 | 283155| 49228 | 131831
North-West 211644 | 99 086 76 683 21 864 6 162 7 849
North Central 339710 | 107 472 | 147014 51 554 8 604 25 066
North-East 592 943 | 244682 | 254568 53 745 5975 33972
South-East 376 460 | 208936 | 113073 27 771 4132 22 548
South Central 644 692 | 243905 | 286 757 66 672 15841 | 31518
South-West 393053 | 68932 243 181 61 550 8513 10 877

Table 9 Heads/holding

Heads/holding Fodder area, ha

Planning region all 0 <1 1+5 5+10 >10
Bulgaria 7.1 6.2 6.0 17 45 162
North-West 5.4 4.8 4.8 12 31 108
North Central 6.5 5.3 5.3 13 37 162
North-East 8.2 6.8 7.6 20 40 193
South-East 9.7 8.4 9.0 30 49 242
South Central 6.2 5.6 5.1 19 74 189
South-West 7.1 6.1 6.1 15 39 73

Source Structure of agricultural holdings in Bulgaria®®) MAF, Agrostatistics Directorate

It could be generalized, that the agricultural gtiuee and its growth in time are
favorable for biogas production. The most promigatenning regions in Bulgaria are
North-East, North Central and South Central. Theyea big variety in size,
distribution and biomass potential of differentnisr There is also a tendency for
increase in the number of animals in an averagae.fdiherefore each potential site
should be considered, depending on the region.

3.6.3.5Slovenia

The dominating farm surface is between 3-10 hestesigh almost two thirds of all
agricultural land. According to Agricultural censfrom 2005 (SURS 2006), in
Slovenia there are 77,050 family farms and 133cagitral enterprises. Average size
of family farm is 6.3 ha of utilized agriculturates (UAA), which means that since
last census, the size of Slovenian farms sligmigroved (average UAA in 2000 was
5.9 ha of agricultural land per holding (SURS 2003)

Task 2.4. Report 2% Task leader MANGUS




Project: Big>East (EIE/07/214)

Figure 27 PHARE CORINE land covers distribution for Slovenia

Figure 28 Typical agricultural spatial structure at the local scale in Slovenia

3.6.3.6Greece

Greek data is based on the agricultural censum(#000) as well as new data from
Eurostat and FAO. Based on the agricultural censu® then 817060 farms could be
found with a surface of about 3587000 ha.
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Figure 29 PHARE CORINE land covers distribution far Greece

Figure 30 - Typical agricultural spatial structure at the local scale in Greece

In the interval between 0 and 2 hectares therevames than 394950 farms with an
area of 440020 hectares. The biggest cumulativeagiris encountered for the
interval 2-5 hectares with more than 790000 hestafidhe temporary crops are
dominated by wheat and barley with almost 350000tdnes. The livestock is
dominated by cattle with over 652390 units and pteeel goat sector with over 8 and
5 million heads respectively (FAO, 2000).
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Figure 31 Generic description of land cover classésom CORINE project
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4 Conclusions

1.

3.

Presented indicators could be helpful to comple&eimage of certain sites
selected at macro scale. Important areas for biggaduction, based on
biomass potential, as well as the main types auwees that could be used for
biogas generation, could be completed with detaid$ated to land

fragmentation and crop diversity, ownership streestuand livestock

peculiarities.

. The largest potential from the analyzed countresaurces of raw materials

for biogas production is Romania (mass terms).tBeite are also other issues
to be taken into consideration when evaluating plotential, and especially at
the moment a site is selected based on standactisel strategy (see results
in WP 6 of BiG>East project). For example the numbksmall farms is
much larger in some of the target countries and tould have a negative
impact on the effective potential sites. Small siregas production units
could be the solution for the high fragmentationtioé farming in target
European countries. In the same time a more diviarges (including farm
types, size, production capacity and crop hetereig@nmeans better diversity
in opportunities for different anaerobic digestatterns.

A series of scenarios could be build based on trécwdtural production
capacity for each target European country. Compinasks 2.3 and 2.4 and
inferring possible effects from the above descrilveticators could provide a
useful tool in the estimation of the potential l@aedor the target countries. In
order to assign a measure of the impact of diffeirsgticators describe inhere
in relation to the biomass and biogas potentias¢dbed in WP 2, Task 2.3),
it could be interesting to develop an expert indgxsystem. Based on this
expert system, could be also possible to assesanliigh degree of accuracy
the percent of biomass and biogas potential thakdcbe in reality used for
biogas production (developed until now only at tleeel of reasonable
assumption).
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