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3 Assessment of biomass potential and logistics in selected sectors 

3.1. General data on the use of areas in individual BSR countries 
 

Analyses were made for 9 Baltic Sea Region (BSR) countries, including 8 which belong to the EU-

28: Denmark (DK), Germany (DE), Estonia (EE), Finland (FI), Latvia (LV), Lithuania (LT), Poland 

(PL), Sweden (SE), and additionally Norway (NO), which does not belong to the EU-28. Based on 

Eurostat data, it was concluded that these states are considerably varied in terms of the size, 

structure of land use or population (Fig. 1). The largest of these states, covering nearly 45 million 

ha, is Sweden, while Denmark is the smallest, having around 4.3 million  ha. Generally, five BSR 

countries (Germany, Finland, Poland, Sweden, Norway) are several-fold larger in size (over 30 

million  ha) than the other four states (Denmark, Estonia, Latvia, Lithuania). The largest population 

(nearly 83 million people) lives in Germany. The second most populous country is Poland, with ca 

38 million inhabitants, and Sweden comes in the third place, having a population of ca 10 million. 

The population in the remaining six countries each does not exceed 6 million, and Estonia has the 

smallest population, of just 1.3 million. The structure of land use in Estonia, Finland, Latvia and 

Sweden shows the biggest share (over 50%) of woodlands. In Denmark, Germany, Lithuania and 

Poland, the total area of cropland and grassland make up over 50%. In Norway, this corresponded 

to 41% while in Sweden and Finland cropland and grassland corresponded to ca 10% of the total 

area.  

 

Fig. 1. Characterisation of land use and populations in the Baltic Sea Region countries in 2017 
Source: Eurostat, 2019.  
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3.2. Characteristics of forest biomass area and potential  

Description of the forest biomass production area and potential production was based on Eurostat 

data, including such information as: area of forests, timber supply as well as timber export and 

import [Eurostat, 2019]. Among the BSR countries, Sweden has the largest area covered with 

forests, namely 28 million hectares (Fig. 2). In turn, the area of forests available for wood supply 

in Sweden and Finland was over 19 million ha. The total area of forests in the BSR countries and 

forests available for wood supply corresponded to 56.9% and 55.5% of respective values for the 

entire EU-28. It needs to be emphasized that privately owned forests in Denmark, Sweden and 

Finland represent at least 70% of the total woodland area. In Poland, just 18% are private forests, 

while the remaining afforested area belongs to the state.  

 

Fig. 2. Forest area, forests available for wood supply and % of private forest ownership in 2017  

Source: Eurostat, 2019. 

 

Among the BSR states, most roundwood (72.9 million m3/ year) was harvested in Sweden, 

followed by Finland, Germany and Poland: 63.3, 53.5 and 45.3 million m3, respectively (Fig. 3). 

The amounts of harvested fuel wood were within 2 to nearly 10 million m3/ year, in Lithuania and 

Denmark, respectively. In total, the roundwood, fuel and industrial wood produced in the BSR 

states corresponded to 59.6%, 38.4% and 66.0% of such types of wood produced in the EU-28, 

respectively. It is justifiable to claim that the BSR states are the major source of wood in the EU-

28. The highest wood import, i.e. 394,000 m3 yearɀ1, was noted in Germany (Fig. 3). The highest 

export was found in Latvia, followed by Estonia.  
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Fig. 3. Fuel and industrial wood removals from forests and fuel wood import and export (including 

wood for charcoal) in BSR countries in 2017 

Source: Eurostat, 2019. 

 

3.3. Characteristics of agricultural areas  

The evaluation of the agricultural biomass production area and potential production was based 

on statistical data by Eurostat [Eurostat, 2019]. In Germany and in Poland, the total area of 

farmland cropped with the major agricultural plants was over 11 million ha. In the BSR states, 

cereals covered distinctly the largest area, such as ca 19.6 million ha, which corresponded to 

35.3% of croplands in the EU-28. Among the BSR states, the largest area of farmland cropped with 

cereal was in Poland, 7.6 million ha, followed by Germany, with 6.3 million ha of cereal fields (Fig. 

4). The second most widespread group of agricultural plants were plants harvested green from 

arable land, which were grown on 2.7 million ha in Germany and on around 1.0 million ha in 

Poland. The third most popular group was composed of industrial crops.  

3.4. Yields of the main groups of crops  

The structure of yields of the major crops produced in the BSR countries in 2017 was dominated 

by plants harvested green and cereals (Fig. 5). In Germany, over  115 million Mg plants harvested 

green were produced, while in Denmark and Poland the corresponding amounts were nearly 33 

and 23 million Mg. In Sweden, the quantity of plants harvested green in that year reached over 15 

million Mg. However, it should be added that in both Germany and Poland, the structure of plants 

harvested green from arable land was strongly dominated by green maize, while temporary 

grasses and grazings were prevalent in Denmark and Sweden (Fig. 6).  
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The overall yield of cereals in Germany and in Poland was, respectively, over 45 and over 31 

million Mg (fig. 5). The total yield of cereals and of oil seed plants was, respectively, nearly 50 and 

nearly 34 million Mg (Fig. 7). Among cereals, the largest shares were made up by wheat and spelt, 

over 24 and over 11 million Mg ,respectively. These two species dominated in the other BSR states. 

Finland was an exception, with the prevalence of barley and oats.   

 

Fig. 4. Area cultivation of major agricultural crops in the BSR countries in 2017 (1000 ha) 

Source: Eurostat, 2019. 

 

Fig. 5. Major crop production in the BSR countries in 2017 (1000 Mg) 

Source: Eurostat, 2019. 
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Fig. 6. Plants harvested green from arable land in the BSR countries in 2017 (1000 Mg) 

Source: Eurostat, 2019. 

 

Fig. 7. Cereals and oil seeds for the production of seed in the BSR countries in 2017 (1000 Mg) 

Source: Eurostat, 2019.   
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As for root crops, sugar beet cultivation was prevalent in Denmark, Germany, Latvia, Poland and 

Sweden, whereas potato cultivation was more popular in the other countries (Fig. 8). Obviously, 

with its cropped area, Germany had the largest total yield of these crops, followed by Poland, 

Denmark and Sweden, nearly 46, 25, 5 and 3 million Mg, respectively.  

 
Fig. 8. Root crops production in BSR countries in 2017 (1000 Mg) 

Source: Eurostat, 2019. 

 

The largest production of vegetables and fruit was in Poland, with over 5.5 million Mg of 

vegetables and 3.5 million Mg of fruit produced (Fig. 9, 10). In Germany, the production of 

vegetables and fruit  reached almost 4 and 0.8 million Mg, respectively. The other countries 

produced from  0.03 to 0.3 million Mg of vegetables, and from 0.02 to 0.08 million Mg of fruit. The 

structure of fruit production was distinctly dominated by apples, while the production of 

vegetables had a more complex structure.   
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Fig. 9. Vegetable production in the BSR countries in 2017 (1000 Mg) 

Source: Eurostat, 2019. 

 

Fig. 10. Fruit production in the BSR countries in 2017 (1000 Mg) 

Source: Eurostat, 2019. 
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3.4.1. Theoretical and technical potential of cereal and rapeseed straw  

The analyses included the area cropped with the following plant species as well as yields of grain 

and seeds: wheat and spelt, rye and winter cereal mixtures, barley, oats, spring cereal mixtures, 

grain maize and corn-cob-mix, triticale, other cereals and oilseeds - mainly rape seed. The 

literature data demonstrate that the straw to grain ratio may vary highly, depending on the 

species, cultivar, cultivation technology, climate and soil conditions, applied agronomic practice, 

harvest technology, etc., and is comprised within the range of 0.5 to 1.5 [0ÕÄÅčËÏ ÅÔ ÁÌȢȟ ςπρσȠ 

Scarlet et al., 2010]. Thus, in order to determine the theoretical yield of straw in the BSR 

countries, we assumed one averaged value of the straw to grain ratio , at 0.9. Next, the theoretical 

straw potential was calculated from the product of cropped area, yield of grain of particular 

species and the  straw to grain ratio (0.9) 

As a result of the above, the theoretical potential of cereal and oil plant straw was highly varied in 

the BSR states. Theoretically, most straw from cultivation of cereals and oilseed plants was in 

Germany and in Poland, approximately 45 and 30 million Mg/year, respectively (Fig. 11). In the 

remaining BSR countries, this amount was dozen-fold or even several dozen-fold lower, which 

was a direct consequence of the factors mentioned above. Considering the share of straw from 

particular plant species, it was found that wheat straw dominated in seven of the BSR countries, 

contributing from 34% to 71% of total straw yield, respectively in Poland and Latvia. In the other 

BSR states the potential share of wheat straw was also quite large. However, in Germany and 

Poland straw from triticale, maize and oil seeds made up a considerable share.  

 

Fig. 11. Theoretical straw potential from cereals and oil seeds production in the BSR countries in 

2017 (1000 Mg/year ) 

Source: own calculations. 
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When harvesting cereal or oil seed plants, it is impossible to collect all straw, for example because 

of land relief or the set cutting height of a combine. There are also straw losses during harvest and 

transport. Moreover, studies run in facilities equipped with straw-fired boilers have shown that 

when straw potential is calculated on the basis of the straw to grain ratio the resulting potentially 

available quantities of straw are overrated. Therefore, in our analysis we took into consideration 

technical, practical possibilities of obtaining straw from production of cereals and oil seed plants, 

which were assessed to be at a level of 60% (the 0.6 coefficient), to determine the technical 

potential amount of straw that could be used for energy purposes. This meant that the average 

technical yield of straw collected in the form of bales from a field corresponded to 60% of the mass 

of collected grain [Gradziuk and Stolarski, 2009]. Moreover, straw is used as raw material in 

animal production (both as feed and litter), and in mushroom production (as litter). It should also 

be ploughed in and be returned to the soil in order to maintain its balance of organic matter, which 

explains why not all straw is available for energy production. Hence, in our analysis it was 

assumed that 25% of annual yield of straw can be dedicated to energy purposes so as avoid 

detrimental effects on animal production, to maintain the soil organic matter balance and to 

supply straw for other alternative uses.  

In view of the above, the technical potential of straw available for energy purposes was calculated 

from the product of the area cropped with the analysed plants, grain yields from individual plant 

species, the straw to grain ratio (0.6) and the quantity of straw dedicated to energy purposes.  

Thus, having considered the above factors, the technical potential of straw was six-fold lower than 

the theoretical potential. It was comprised within a very broad range, from around 0.125 to nearly 

7.5 million Mg/year, respectively in Norway and in Germany (Fig. 12). In Germany, nearly half of 

straw was wheat straw. The technical potential of straw in Poland was high and equalled ca 5.1 

million Mg/year, and in Denmark it reached about 1.6 million Mg/year, and the share of wheat 

straw was 34 and 45%, respectively. In the other BSR states, the technical potential of all types of 

straw was less than 1 million Mg/year. It needs to be added that the technical potential of straw 

in all BSR countries analysed composed ca 34% of the potential in the whole EU-28.  
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Fig. 12. Technical straw potential for energy purposes from cereals and oil seeds in the BSR 

countries in 2017 (1000 Mg/year) 

Source: own calculations. 

 

3.4.2. Biomass potential from dedicated perennial crops plantations  

 

Dedicated perennial energy crops is another source of agricultural biomass. This group comprises 

Short Rotation Coppice (SRC), grasses and herbaceous crops [Stolarski et. al., 2018]. The biomass 

yield of dedicated perennial energy crops depends on several factors, such as: selection of an 

appropriate species and variety, soil conditions, type and level of plant fertilising rates, climate 

conditions, agritechnical treatments, planting density, frequency of plant harvest, and harvest 

technology [Stolarski et al., 2019b, 2019c; Vanbeveren et al., 2017; Stolarski et al., 2015; Aronsson 

et al., 2014; Larsen et al., 2014; Sevel et al., 2014; Serapiglia et al., 2013]. The above literature 

references suggest that the potential of SRC yields can vary widely, and is in a range from a few to 

a few dozens of Mg/ha/ year DM (dry matter). However, technical yields obtained from 

commercial plantations are always lower, and therefore in our analyses we assumed that an 

average SCR yield was 7 Mg/ha/year DM [Stolarski et al., 2019a; Mola-Yudego et al., 2015]. Yields 

of grasses can be highly varied as well, depending on the aforementioned factors [Stolarski et al., 

2018; Rancane et al., 2017; Iqbal et al., 2015; Monti et al., 2015; 0ÏÃÉÅÎõ et al., 2013, 2016]. 

Because of the geographical and climate conditions typical of the BSR countries (mostly in 
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northern Europe), average yields of grasses were assumed to be on the same level as those of SRC, 

i.e. 7 Mg/ha/year DM. Thus, the technical potential of lignocellulose biomass from dedicated 

perennial energy crops was calculated from the product of the area cropped with dedicated 

perennial energy crops [Bioenergy Europe, 2018] and the average biomass yield of SRC and 

grasses.  

Dedicated perennial crops (SRC, grasses and herbaceous crops) are a promising form of bioenergy 

owing to their low demand for inputs and low emission of greenhouse gases caused by their 

ÐÒÏÄÕÃÔÉÏÎ ɍ+ÒÚÙŀÁÎÉÁË ÅÔ ÁÌȢȟ ςπρψȟ ςπρωɎȢ )Î 2017, plantations of dedicated perennial energy 

crops appeared in seven BSR countries  (Denmark, Germany, Finland, Latvia, Lithuania, Poland, 

Sweden) while two countries (Estonia, Norway) did not have such plantations (Fig. 13) 

[Bioenergy Europe, 2019e]. The total area of these plantations in the BSR states was nearly 65 

thousand ha, which was on average 55.1% of the total area of such plantations in the EU-28 states. 

However, this percentage rose to 75.1% in the case of SRC and equalled 31.1% for grasses. Having 

considered the average yields of biomass, it was concluded that the highest potential in this regard 

was in Poland, where it totalled about 125,000 Mg/year DM (Fig. 14). Of this amount, 94% of 

lignocellulose biomass would originate from SRC plantations, and the remaining 6% would come 

from plantations of grasses. The same percent breakdown was determined in Sweden, although 

the total potential was lower than in Poland. In turn, the total potential of biomass from dedicated 

energy crops in Germany was 111,000 Mg/year DM, and around 58% of this amount originated 

from grasses. In the remaining BSR countries, the potential quantities of biomass from dedicated 

perennial energy crops were lower, and SRC biomass was prevalent in Denmark, Latvia and 

Lithuania, while in Finland the biomass from grasses dominated.  

 

Fig. 13. Area cropped with perennial energy crops in the BSR countries in 2017 (ha) 

Source: Bioenergy Europe, 2019e. 
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Fig. 14. Theoretical potential of biomass from perennial energy crops in the BSR countries in 2017 

(1000 Mg/year)  

Source: own calculations. 

 

3.5. Population of main livestock and production potential of manure and slurry  

The highest number of livestock was evidently present in Germany and in Poland, over 215 million 

heads (Fig. 15). The animal rearing structure shows that chickens were most numerous farm 

animals in all BSR countries. Moreover, considerable numbers of pigs and cattle are reared in 

Germany, Denmark and Poland, while sheep are common in Norway.  

The potential of manure and slurry production was calculated as the product of the number of 

livestock in the BSR countries and the manure and slurry production rates for particular livestock 

types. For our analysis, it was assumed that the average manure production rates were: 14.80, 

1.50, 1.20, 5.00, 1.00, 0.035, 0.060, 0.060, 0.040 Mg per animal per year, for the respective animals: 

cattle, pigs, sheep, horses, goats, chickens, turkeys, ducks, and geese including guinea fowls 

[NRIAP, 2012]. The rates for slurry production were on average: 23.00 and 1.90 m3 per animal 

per year for cattle and pigs, respectively. In Europe, pigs are mostly kept in a litterless system with 

slurry production, while cattle are maintained in a system with manure production. For the sake 

of our analysis, it was assumed that  84% of pigs are farmed in a system that generates slurry, 

while for cattle the respective percentage is 41% [AMEC, 2014]. The remaining percentage in both 

cases falls to manure production. The contribution of rearing systems for other farm animals with 
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production of slurry in Europe is very small, which is why it was assumed that 100% of poultry, 

horses, sheep and goats generate manure.  

 

Fig. 15. Animals in the BSR countries in 2017 (1000 heads) 

Source: FAO, 2019. 

The potential of manure production depended and resulted directly from the number of livestock 

in particular BSR countries. Consequently, the said potential was highly varied. Theoretically, the 

highest amounts of manure from animal rearing were evidently in Germany and in Poland: ca 

124.7 and 65.0 million Mg/year, respectively (Fig. 16). In the other BSR countries, this potential 

was a few or even a few dozen-fold lower, which was a direct consequence of the number of 

livestock, and was within the range of 2.4 to 17.6 million Mg/year in Estonia and Denmark, 

respectively. Considering the contribution of particular animal species to the production of 

manure, it was determined that cattle manure prevailed in all BSR states, from 66% in Norway to 

91% in Latvia. In the total volume of manure generated in all BSR states, cattle manure 

corresponded to 84%. Chicken manure (6%) and swine manure (5%) contributed much less to 

the total amount. The potential of manure production in the BSR states made up about 25% of the 

potential manure production by all EU-28 states.  

Likewise, the potential of slurry production depended on and resulted directly from the number 

of livestock. Consequently, it was also highly varied, although only cattle and swine slurry were 

included in the analysis. Again, most slurry was generated in Germany and in Poland, about 159.8 

and 76.0 million m3/ year, respectively (Fig. 17). In the other BSR states, this potential was by a 

few to a few dozen-fold lower, and ranged within ca 2.8 to 34.2 million m3/ year in Estonia and in 

Denmark, respectively. Considering the contribution of particular animal species to the 

production of slurry, it was found that in eight BSR countries most slurry originated from cattle, 
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between 72% and 88% of the total volume in Germany and Latvia, respectively. Swine slurry 

dominated in Denmark (57%), while in the other BSR countries this type of slurry was within 12-

28% of the total slurry produced. In the whole volume of slurry generated in the BSR states, cattle 

slurry made up 72%, while pig slurry composed the remaining 28%. The potential of slurry 

production in the BSR countries corresponded to 30% of the said potential in the whole EU-28 

region.  

 

Fig. 16. Theoretical manure potential in the BSR countries in 2017 (1000 Mg/year)  

Source: own calculations 
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Fig. 17. Theoretical slurry potential in the BSR countries in 2017 (1000 m3/year at 8-10% DM) 

Source: own calculations 

  



 

23 
 

3.6. Potential characteristics of municipal waste and sewage sludge  

The potential of municipal waste and sewage sludge was determined on the basis of Eurostat data 

[Eurostat, 2019].  

Quantities of generated municipal waste were directly dependent on the population in each BSR 

state. Hence, most municipal waste was in Germany: 51.79 million Mg/ year (Fig. 18). The second 

position was occupied by Poland, with nearly 12 million Mg/ year of municipal waste. The least 

municipal waste was generated in Latvia and Estonia. The potential of municipal waste in the BSR 

states represented around 33% of the said potential of the entire EU-28. In the BSR states, most 

municipal waste was used as recycling material, 41% on 19% in Latvia to 49% in Germany. 

Municipal waste used for energy recovery composed a 34% share on average, from 3% in Latvia 

to 59% in Finland. The subsequently most common ways to utilise municipal waste were: 

recycling - composting and digestion (16%), disposal - landfill and other (8%) and disposal ɀ 

incineration (1%).  

 

Fig. 18. Municipal waste by waste operation in the BSR countries in 2017 (1000 Mg/year ) 

Source: Eurostat, 2019. 

Likewise, the amounts of generated sewage sludge were strictly connected with the number of 

population in each BSR state. Hence, most sewage sludge was in Germany: 1.80 million Mg/ year 

DM (Fig. 19), followed by Poland: 0.95 m Mg/ year DM. Data regarding sewage sludge management 

are incomplete, but in Germany most of it was submitted to  incineration (64%), in Latvia and 

Poland other sludge disposal was most common (ok. 50%), and in Norway agricultural use 

prevailed (62%).  
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Fig. 19. Sludge disposal from wastewater treatment plants in the BSR countries in 2015 (1000 

Mg/year  DM) 

Source: Eurostat, 2019. 
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3.7. Fishery characteristics  

The evident leader among the BSR countries in fish catches and production from aquaculture 

excluding hatcheries and nurseries is Norway (Fig. 20). The total fish catch in this country was 

over 3.5 million Mg. The second place was occupied by Denmark, with the total fish catch of 0.94 

million Mg. In the other countries this value ranged from 0.08 in Lithuania to 0.27 million Mg in 

Germany.  

 

 

Fig. 20. Catches - major fishing areas and production from aquaculture excluding hatcheries and 

nurseries in 2017 (Mg live weight) *data for 2016 (Mg).  

Source: Eurostat, 2019. 

 

Fig. 21 presents estimated theoretical amount of processing waste and potential of biogas 
generation from aquatic biomass resources. Data collected on amount of processing waste 
(excluding Norway) show that Germany and Denmark produced the highest amount of waste from 
aquatic biomass resources, 59223 and 43707 tonnes, respectively. This resulted with a 
simultaneous high potential of biogas production, 3638 ktoe/year for Germany and 2685 
ktoe/year for Denmark. Estonia had the least waste and the lowest biogas potential among all BSR 
countries. 
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Fig. 21. Estimated amount of processing waste (tonnes) and estimated potential of biogas 
generation (ktoe/year) from aquatic biomass resources (imported fish & seafood, capture 
fisheries and aquaculture), Source: Calculations based on:  
https://datam.jrc.ec.europa.eu/datam/public/pages/previousFilters.xhtml?dataset=34178536 -
7fd1-4d5e-b0d4-116be8e4b124 
https://datam.jrc.ec.europa.eu/datam/mashup/BIOMASS_FLOWS/index.html 
 

Information on algae situation in the BSR countries are presented in Appendix 2. 

 

  

https://datam.jrc.ec.europa.eu/datam/public/pages/previousFilters.xhtml?dataset=34178536-7fd1-4d5e-b0d4-116be8e4b124
https://datam.jrc.ec.europa.eu/datam/public/pages/previousFilters.xhtml?dataset=34178536-7fd1-4d5e-b0d4-116be8e4b124
https://datam.jrc.ec.europa.eu/datam/mashup/BIOMASS_FLOWS/index.html
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3.8. Biomass potential from different sources in the BSR countries based on results from 

BioBoost project  

Figure 22 illustrates the technical potential of biomass from different sources in the BSR countries, 

based on results of the project BioBoost (http://bioboost.eu ). These analyses included the  

technical potential for: straw, residuals of pruning, livestock residues, hay from permanent 

grassland, forestry residues, green urban areas, perennial crops, roadside vegetation, 

biodegradable municipal waste, bio-waste of food industry. The highest total biomass potential 

was in Germany, over 55 million Mg. In Poland, the total biomass potential was estimated to be at  

32 million Mg, and in Sweden it was nearly 19 million Mg. In the other BSR countries, the biomass 

potential was assessed to range from 2 to nearly 7 million Mg, in Estonia and Denmark, 

respectively. The structure of biomass sources is distinctly dominated by straw and forestry 

residues, followed by perennial crops and biodegradable municipal waste.  

 

Fig. 22. Technical biomass potential from different sources in the BSR countries based on the 

results of project BioBoost (1000 Mg) 

Source: http://bioboost.eu  

 

  

http://bioboost.eu/
http://bioboost.eu/
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4. Documented good practice solutions for improved biomass value chains in the BSR 

countries  

4.1. General data on bioenergy  

In 2017, renewable energy sources (RES) in the final energy consumption in the EU-28 countries 

represented 17.5%, and this share is expected to reach 20% on average by the end of the year 

2020. The highest contribution of RES among the BSR countries was noted in Norway (71.2%). 

Moreover, in most BSR states, e.g. in Denmark, Estonia, Finland, Latvia, Lithuania and Sweden, this 

contribution of RES was distinctly higher, at 25.8-54.5%. However, it was much lower in Poland 

and Germany, at 10.9 and 15.8%, respectively (Fig. 23). It needs to be added that five of the BSR 

states (DK, EE, FI, LT, SE) reached the RES share targeted for the year 2020.  

 

Fig. 23. Share of renewable energy in gross final energy consumption in BSR countries in 2017 

and target for 2020 (%) 

Source: Eurostat, 2019. 

 

Bioenergy plays a very important role in supply of renewable energy in most of the BSR countries 

(Fig. 24). All bioenergy (all sectors: solid biomass, biogas, renewable municipal waste and liquid 

biofuels) constituted 70% on average of all RES, although there were differences between the 

countries, especially large with respect to Norway, which obtain most of energy from hydropower 

plants. The highest share of all bioenergy in the RES structure was in Estonia (93.9%), followed 

by Lithuania (88.8%), Poland (81.5%) and Finland (81.0%). In the other countries, this share was 

within the range of 58.4 to 79.8% in Sweden and Latvia, respectively, while being as low as 11.5% 

in Norway [Eurostat, 2019]. Among the different bioenergy sectors, the highest share was 

contributed by solid biofuels, equal as much as 58.5% on average for all BSR countries. In the 
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particular countries, it ranged from 6.4 to 92.6% in Norway and Estonia, respectively (Fig. 24). 

The second most important product in the bioenergy sector was biogas, contributing 4.3% on 

average, with its smallest share in Norway (0.2% and the highest one in Germany (18.4%). In turn, 

the share of liquid biofuels for transport, equal 4.1% on average in the RES structure, varied from 

0.1% in Estonia to 7.9% in Sweden. The smallest contribution (3.2%) to the whole RES structure 

in the BSR countries was achieved by renewable municipal waste. A relatively high share of the 

utilisation of this waste for energy was found in Denmark and in Germany, 8.7 and 7.5%, 

respectively.  

 

Fig. 24. Share of different types of renewable energy sources in gross inland consumption of total 

renewable energy sources in BSR countries in 2017 (%) 

Source: Eurostat, 2019. 
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4.2. Pellets   

Solid biofuels for energy purposes are most often used in the form of wood chips, briquettes and 

pellets. Pellets are gaining more importance on the EU-28 and world markets because they 

compose standardised solid biofuel, and this considerably facilitates their logistics and 

subsequently the operation of bioenergy plants. In 2017, in all BSR states there were 279 plants 

producing pellets, with 64 of this number situated in Sweden (Fig. 25) [Bioenergy Europe, 2018]. 

The second largest producers of pellets were Poland and Germany, while Norway had the fewest 

of such plants (4). The number of pellet manufacturing plants in particular BSR states was not 

directly mirrored in statistics of pellet production by volume, because it was the highest in 

Germany (2.25 million  Mg/year), followed by Sweden (1.68 million  Mg/year). The third largest 

volume of production was in Latvia (1.47 million  Mg/year), which had 27 pellet production plants. 

Also, high pellet production (ca 1 million Mg/year) was noted in Estonia (in 23 plants) and in 

Poland (in 55 plants). In contrast, the smallest volume of pellet production was in Norway. On the 

other hand, the highest consumption of pellet, among all BSR countries, was in Denmark (3.26 

million Mg/year) (Fig. 26). Thus, Denmark had to import large quantities of pellet, as its domestic 

production was more than 18-fold lower than consumption, and equalled just 180 thousand 

Mg/year (Fig. 27). The situation was reverse in Estonia, Latvia, Lithuania and in Poland, where 

pellet production exceeded domestic consumption by 26-, 11-, 6- and 3-fold, respectively. Sweden 

and Germany had the most balanced production and consumption of pellet. A reverse situation 

was noted in Finland and Norway, where production of pellet was lower than consumption. The 

total number of pellet production plants, volumes of produced and consumed pellet in the BSR 

countries was 42.5%, 54.6% and 32.7% of the respective values noted for the entire EU-28. Based 

on the above data, the situation in the BSR countries with regard to the pellet market was 

additionally illustrated in fig. 28. Figure 29, in turn, shows a more detailed map of the Polish pellet 

market as an example.  

 

Fig. 25. Pellet capacity, production and number of pellet manufacturing plants in the BSR countries 

in 2017 
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Source: Bioenergy Europe, 2018. 

 

Fig. 26. Pellet consumption in the BSR countries in 2017 

Source: Bioenergy Europe, 2018. 

 

Fig. 27. Pellet production and consumption in the BSR countries in 2017 

Source: Bioenergy Europe, 2018. 
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Fig. 28. Pellet market map of the BSR countries in 2017 

 

Fig. 29. Pellet market map of Poland 

Source: https://magazynbiomasa.pl/gdzie-kupic-dobry-pellet-mapa-producentow-pelletu/  

 

4.3. Residential heat production  

The distribution of population s by the degree of urbanisation in the BSR states is shown in Fig. 30. 

Most of the residents in the BSR countries live in towns and suburbs (2-40%) or in rural areas 

(20-55%) [Eurostat, 2019]. The percentage of population inhabiting cities ranges within 29-44%. 

The most uniform distribution appears in Denmark. As for the total of population in the BSR states, 

it was found that 55.5 million of people live in cities, 53.2 million in towns and suburbs, and 44.9 

million in rural areas (Fig. 31). With respect to the total population distribution by dwelling type 

in BSR countries, it was determined that around 56.4 million people live in detached houses, 19.2 

million in semi-detached houses, 76.6 million in flats and 1.2 million people dwell in other types 

of housing  (Fig. 32). It is therefore right to conclude that half the population of the BSR states live 

in flats, while the other half live in houses.  



 

33 
 

 

Fig. 30. Distribution of population by degree of urbanisation in the BSR countries in 2017 

Source: Eurostat, 2019.  

 
Fig. 31. Distribution of population by degree of urbanisation in the BSR countries in 2017 

Source: own calculations based on Eurostat, 2019. 
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Fig. 32. Distribution of population by dwelling types in the BSR countries in 2017 

Source: Eurostat, 2019.  

 
The highest residential heat production (over 50,000 ktoe) was in Germany, and natural gas 
dominated among the fuels (Fig. 33). In Poland, however, there was a large share of coal. Thus, the 
BSR countries in total consumed around 76% solid fossil fuels in comparison to the whole EU-28. 
In turn, biomass in structure of residential heat production by fuel in the BSR states ranged from 
12 to 50%, in Germany and in Estonia, respectively (Fig. 34) [Bioenergy Europe, 2019d]. 

 
Fig. 33. Residential heat production by fuel in the BSR countries in 2017 (ktoe)  
Source: Bioenergy Europe, 2019d  
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Fig. 34. Structure of residential heat production by fuel in the BSR countries in 2017 (%)  
Source:  Bioenergy Europe, 2019d. 
 

4.4. Heat and cool 

Heat energy plays a very important role in satisfying demand for energy by population in the BSR 

countries because the share of energy for heating and cooling (mostly heating) in most of these 

states exceeded 50% of final energy consumption, but in Latvia this indicator was even higher, at 

60.8% (Fig. 35). 

 
Fig. 35. Heating and cooling consumption compared with total final energy consumption in the 
BSR countries in 2017 
Source: Bioenergy Europe, 2019d.  
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Gross production of derived heat from biomass in the BSR countries was the highest in Sweden: 

3154 ktoe (Fig. 36, 38). In Finland, Denmark and Germany, the value of this indicator was in the 

range of 1600-1897 ktoe. In the other BSR countries, the gross production of derived heat from 

biomass was considerably lower. It also needs to be added that the total gross production of 

derived heat from biomass in the BSR countries corresponded to 68.9% of the total value of this 

indicator for the EU-28 [Bioenergy Europe, 2019d]. In most BSR states, solid biomass dominated 

strongly in the structure of the gross production of derived bioheat, within the range of 80 to 

100%, in Sweden and in Estonia, respectively (Fig. 37). It was only in Germany that the structure 

of the gross production of derived bioheat was dominated by the use of renewable waste (48%), 

while solid biomass represented 38%. Moreover, the share of biogas was notable in Germany, 

Latvia and Poland (7-13%).  

 
Fig. 36. Gross production of derived heat by type of fuels in the BSR countries in 2017 
Source: Bioenergy Europe, 2019d. 
 

The share of total biomass in the total derived heat production was the highest in Sweden, 71% 

(Fig. 38). The value of this indicator was also recorded in Lithuania and Denmark, 67 and 57%, 

respectively. In four other countries (Estonia, Finland, Latvia and Norway) the share of this 

indicator was also high, within the range of 51 and 29%. In Germany, it equalled 14%, while the 

lowest one was in Poland, just 4%. Considering the above information, it should be concluded that 

there are large deficits in Poland regarding this system of heat delivery, and hence there are big 

opportunities for the development in this sector.  

Final energy consumption of bioheat in the BSR countries in 2017 in all sectors (household, 

industry, derived heat, commercial and public services and other sectors) was the highest in 

Germany, 13042 ktoe (Fig. 38). The subsequent places were occupied by Sweden, Finland, and 

Poland, with the consumption in the range of 8465-5397 ktoe. The smallest consumption of the 

final energy consumption of bioheat (725 ktoe) was in Estonia.  
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Fig. 37. Share of solid biomass, biogas, renewable waste and liquid biofuels in gross production 
of derived bioheat in the BSR countries in 2017 (%) 
Source: Bioenergy Europe, 2019d. 
 

 
Fig. 38. Derived bioheat in the BSR countries in 2017 
Source: Bioenergy Europe, 2019d. 
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4.5. Bioelectricity  

Gross electricity production in the BSR countries in 2017 is shown in Fig. 39. The total electrical 

capacity from all biomass plants (solid biomass, biogas, renewable waste and liquid biofuels) in 

all the BSR countries was 21,123 MW, which corresponded to 52% of the value for the EU-28. 

Among the BSR states, evidently the highest total electrical capacity from all biomass was in 

Germany  (10,007 MW), and in Sweden (5,389 MW), which corresponded to 47 and 26% among 

the BSR countries (Fig. 40). Denmark and Finland were in the third and fourth place in terms of 

this indicator, with its value of around 9% each of the total value for all BSR countries. In the other 

BSR states, the electrical biomass capacity was much lower, with the lowest one in Lithuania: 87 

MW [Bioenergy Europe, 2019a]. 

Fuels inputs for bioelectricity generation and gross electricity generation from biomass were 

reflected in values of electrical capacity. Hence, the largest fuels inputs and gross electricity 

generation from biomass were in Germany, where they corresponded to 49 and 56%, respectively, 

of the total values for the BSR countries (Fig. 40). Sweden and Finland were in the second and 

third place in terms of the gross electricity generation from biomass, generating over 1000 ktoe 

each. In Poland and in Denmark, the statistics showed more than 500 ktoe, and in the other BSR 

countries the value of this indicator was much lower than 90 ktoe.  

 

Fig. 39. Gross electricity production in the BSR countries in 2017 
Source: Eurostat, 2019. 
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Fig. 40. Bioelectricity in the BSR countries in 2017  
Source: Bioenergy Europe, 2019a. 
 
The structure of gross electricity generation from biomass in seven among nine BSR countries was 

dominated by solid biomass (Fig. 41). It ranged from 56% in Latvia and 97% in Estonia, and the 

average percentage was 78%. In turn, in Norway the highest share in the gross electricity 

generation from biomass was composed of renewable waste, 86%. However, in Germany the 

highest share in this indicator was made by biogas (67%), followed by solid biomass (21%) and 

only then renewable waste (12%).  

The share of bioelectricity in total gross electricity generation among the BSR states was the 

highest in Denmark, 21% (Fig. 41). A high value of this indicator was also in Finland (18%), and 

in Lithuania and Latvia  (13 and 12%, respectively). In Estonia, Germany and Sweden, the share 

of bioelectricity was 7-8%, in Poland it was 4%, and in Norway it was just 0.2%.  
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Fig. 41. Share of solid biomass, biogas, renewable municipal waste and liquid biofuels in gross 

electricity generation from biomass and share of bioelectricity in total gross electricity generation 

in the BSR countries in 2017 

Source: Bioenergy Europe, 2019a. 
 

4.6. Liquid biofuels  

Total liquid biofuels capacity (biodiesel, bioethanol and others in total) in the BSR countries in 

2017 was 12.41 million Mg. Of this, the distinctly highest potential was for biodiesel (51.6%), 

followed by other liquid biofuels (32.8%) and bioethanol (15.5%) (Fig. 42). In the BSR states, the 

distinctly highest total liquid biofuels capacity was in Germany, and next in Poland, 8.9 and 2.2 

million Mg, respectively, which corresponded to 72 and 18% of the total for all BSR countries (Fig. 

43). In the other BSR countries, the liquid biofuels capacity was much lower. In view of the above, 

the highest total primary production of liquid biofuels was also in Germany: 3337 ktoe/year, and 

then in Poland 918 ktoe/year, which corresponded to 66 and 18% of the total for all the BSR 

countries. In turn, the final energy consumption of liquid biofuels in the transport sector among 

the BSR countries in 2017 was also in Germany (2561 ktoe/year), followed by Sweden (1520 

ktoe/ year) and then in Poland (605 ktoe/ year), with the respective shares of 45, 26 and 10% of 

the total for all BSR countries. Thus, Finland, Sweden, Norway and Denmark imported liquid 

biofuels, and the countries situated south of the Baltic Sea (mainly Germany and Poland, but also 

Lithuania and Latvia) could export their excess amounts of liquid biofuels (Fig. 44, 45) [Bioenergy 

Europe, 2019b; Eurostat, 2019]. 
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Fig. 42. Biofuels capacity in the BSR countries in 2017 

Source: Bioenergy Europe, 2019b. 
 

 
Fig. 43. Liquid biofuels map of the BSR countries in 2017 
Source: Bioenergy Europe, 2019b. 
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Fig. 44. Primary bioethanol production and final energy consumption in the transport sector in 
the BSR countries in 2017 
Source: Bioenergy Europe, 2019b. 
 

 

Fig. 45. Primary biodiesel production and final energy consumption in the transport sector in the 
BSR countries in 2017 
Source: Bioenergy Europe, 2019b. 
  


