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Executive Summary  

Background 

 

There is a wide variety in the type of forest and agricultural resources in countries 

across the EU, as well as in how they are managed by owners, and by their respective 

governments in terms of policy. The objective of this analysis is to facilitate better 

understanding of how the specific local circumstances in each country (from local to 

national level) influence, and are influenced by national and regional policies. It also 

aids in understanding the potential contribution of biomass utilization towards meeting 

renewable energy targets in contrasting policy and resource environments. We place 

the projections of this study in the context of the current biomass resource, 

consumption and policy situation within three selected case study countries. 

 

The task will analyse information collected within the project in more detail for three 

selected contrasting case study countries to examine resource use, its environmental 

impact, and also competition for biomass and resource efficiency. Together with the 

Commission, the consortium has selected one country each from Northern, Central 

and Southern Europe: Finland, Germany and Italy. 

 

Methodology 

For the analysis of resource availability, the focus of this task is mostly on forest as a 

biomass resource as it covers a significant land area in Europe and is where more 

consistent European data is available. For more information on agricultural and other 

types of biomass please see Task 1 report. 

 

For the analysis of the policy environment, the focus was a little wider. The intention 

was to provide a consistent record of the policies in place that will drive or impact on 

uptake of bioenergy specifically from solid and gaseous sources within Finland, 

Germany and Italy. These include highly targeted policies for bioenergy use in 

electricity or heating or wider policies promoting action, such as bioeconomy and 

biodiversity strategies. The key policy measures in place at present were identified. 

This analysis provides a record of the policies, legislative and fiscal actions in place in 

the three countries selected that are of relevance to the bioeconomy more widely. 

Given the future-looking purpose of this task, the analysis considers both binding 

measures and more strategic policy documents that might indicate future directions. 

For federal countries, the focus was on national action, however, when considering 

future direction, if any evidence emerged from key regions in terms of leadership, 

these were noted. 

 

The baseline scenario, described and developed in Task 3 of the project, forms a point 

of comparison in terms of the implication of various policies. For the case study 

countries, this scenario was assessed with respect to indicators such as land use 

change development over time, biomass feedstock used for production of energy, 

materials, and other biomaterials (solid wood, energy crops, forest chips, wood chips, 

etc.), and the total production level of the wood processing industries showing the 

impact on competition of the supply of biomass resources. 



 
 

Recebio: Task 5 
 

April 2016 3 

 

Comparison of the three case study countries  

Biomass availability  

Germany contains the highest volume of growing stock per hectare of the three 

selected case study countries and Germany and Italy contain a greater diversity of 

tree species than Finland, due to the boreal climate of Finland. Finland’s forests have a 

high proportion of trees in lower age classes compared to the other two countries 

analysed. Italy contains a high proportion of unmanaged forests. In terms of forest 

ownership, Germany has the greatest proportion of publically owned forest followed by 

Italy. Most of the forests of Finland are privately owned; with the exception of Lapland 

where much of the forest is in public ownership and protected. Nevertheless, Finland’s 

privately owned forests are usually intensively managed whereas in Italy, the privately 

owned forests are often unmanaged. Germany has the highest net annual increment 

rates of the three countries due to its temperate climate. Of the three countries, the 

forests of Finland are most intensively managed and harvested, however actual 

harvested volumes per hectare remain lower than in Germany due to the lower 

increment rates. 

Policy highlights 

The targets included in the EU Renewable Energy Directive (RED) are the main drivers 

for current renewable energy production in all three Member States and, beneath this, 

efforts to promote bioenergy are framed. These targets are in all cases supported by 

incentives to promote production of bioenergy and the expansion of bioenergy 

infrastructure, largely for heat or CHP. However, the nature of the bioenergy use and 

feedstock production varies: Finland is almost exclusively focused on forestry, woody 

biomass use and associated waste and residues, while in comparison, Italy’s focus is 

around the expansion of agro-forestry and use of residues and wastes. Germany 

shows a broader focus reflecting the potential availability of a wider range of 

feedstocks. This difference impacts on the nature of policy support and the 

consequences of increasing demand for biomass i.e. intensity of forestry use 

compared to expansion in agro-forestry area.  

All three countries have their own approach to address the issue of competition for 

biomass. In Finland strategies are aimed at abating concerns about increased demand 

for biomass and its impacts on the wider availability for woody biomass for energy and 

material uses. In Germany there is some concern about increasing pressure on forest 

systems and there are some finance schemes emerging which aim to protect forest 

areas in line with climate mitigation and adaptation goals. In Italy, there is more focus 

on the expansion of energy crops, including agroforestry due to the existing resource 

base, however efforts are focused on marginal land and areas no longer fit for 

agricultural production rather than general agricultural land. 

Sustainable forest management (SFM) and associated certification is supported in all 

three selected case study countries, however, forest management lies with the land 

owner, outside of protected areas. Efforts regarding higher levels of sustainability 

remain largely voluntary. In Germany the question of voluntary certification for energy 

biomass as well as wood for material use has been discussed but binding action is yet 

to result. Beyond this, no mandated rules were identified in the three Member States 

regarding wider use of solid biomass for energy or the use of biomaterials. 

Key baseline modelling results  

The GLOBIOM model was applied to the three countries and used to evaluate 

developments in land and resource use over time from the period 2010-2050 under 

the baseline scenario. 
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For Finland, the Baseline scenario estimates almost negligible change in land use over 

time until 2050. However, the increase in the demand for bioenergy and woody 

material results in some unused forest being taken into use, and the overall land use 

structure of the country remains dominated by actively managed forests used for 

wood harvests. There is not much change across the timeline in terms of the wood 

flows, except for some small changes in the imports of roundwood. There are 

increases in sawnwood outputs and industrial by-products: increased energy demand 

creates more demand for sawmill by-products and hence makes sawnwood production 

more profitable. On the supply side, the most noticeable trend is the doubling of 

imported wood chip from 2.2 to 4.6 Mm3 between 2010 and 2050. Otherwise this 

already well-evolved wood production market does not change much over the 

simulated timeline.  

 

For Germany, the most notable trend in the baseline modelling is the emergence of 

short rotation coppice (SRC) as a feedstock over the 2010 to 2030 time horizon. A 

relatively small increase in the harvest and use of wood for material purposes is seen 

within the country. 

 

For Italy, as for Germany, there is significant expansion in SRC use for energy. Within 

the Italian model outputs there are significant domestic impacts in terms of land use 

change within Italy – most noticeably with conversion of other natural land to forest - 

and also significant rises in roundwood imports and pellet imports. For Italy, the 

projections show changes in resource use in terms of two significant aspects i.e. 

within-country production and production in other countries resulting in imports.  

Results of the analysis 

The aim of this study was to examine biomass resource and consumption patterns and 

their associated relevant policies in the three case study countries Finland, Germany 

and Italy. The results of the review were then used to examine GLOBIOM outputs at 

the country level to look at evolution of these outputs over time to 2050 and provide a 

context on current practice. 

 

From the resource side, the three countries examined here have contrasting 

situations. In Finland, there is an abundant forest resource which is intensively 

managed and harvested. There is a highly evolved and progressive timber and pulp 

industry and renewable energy from wood is already in common use. There is not so 

much scope to increase SRC outside of the extreme south of the country due to the 

climate. In Germany, there also a significant forest resource which is slightly less 

intensively managed than in Finland in general, but also supplies a very active wood 

industry. The agricultural land there may provide an opportunity for increased SRC 

plantations. In Italy, the forest area covers the same proportion of the country as for 

Germany; however, much of this forest is not actively managed and, as a whole, there 

is not as large wood industry as in the other two countries studied. Consequently, 

there is more policy emphasis on agroforestry and SRC. From a policy point of view, 

the policies and incentives available generally reflect the particular resource conditions 

in each of the three countries.  



 
 

Recebio: Task 5 
 

April 2016 5 

 

Table of contents 
 

Executive Summary ........................................................................................... 2 
Background .................................................................................................... 2 
Methodology .................................................................................................. 2 
Comparison of the three case study countries..................................................... 3 

Biomass availability ...................................................................................... 3 
Policy highlights ........................................................................................... 3 

Key baseline modelling results .......................................................................... 3 
Results of the analysis ..................................................................................... 4 

Table of contents ............................................................................................... 5 
Introduction and resource overview ..................................................................... 6 

Data quality ................................................................................................ 6 
Growing stock and species ............................................................................ 6 
Age class distribution.................................................................................... 8 
Forest ownership ........................................................................................10 
Net annual increment ..................................................................................10 
Forest harvest intensity ...............................................................................12 
Wood flow charts ........................................................................................14 
National level of recovered wood and share of consumption .............................15 
Overview of supply and consumption patterns in the three countries .................16 

Policy analysis ..................................................................................................18 
Policy methodology ........................................................................................18 
Policy review - Finland ....................................................................................19 

National policy directly driving or impacting on the uptake of bioenergy .............19 
National policy impacting on the nature or extent of the feedstock base .............20 
National policy with wider implications for the use of the biomass resource base .21 

Policy review - Germany .................................................................................21 
National policy directly driving or impacting on the uptake of bioenergy .............22 
National policy impacting on the nature or extent of the feedstock base .............23 
National policy with wider implications for the use of the biomass resource base .24 

Policy review - Italy .......................................................................................25 
National policy directly driving or impacting on the uptake of bioenergy .............25 
National policy impacting on the nature or extent of the feedstock base .............27 
National policy with wider implications for the use of the biomass resource base .28 

Key points emerging from policy analysis ..........................................................28 
Policies driving uptake of bioenergy ...............................................................29 
Policies impacting on the nature of the feedstock base .....................................29 

Model results for the case study countries ...........................................................31 
Initial state ...................................................................................................31 

Feedstocks .................................................................................................31 
Semi-finished forest products .......................................................................35 

Land use development in Finland .....................................................................38 
Sectoral development in Finland ......................................................................39 
Land use development in Germany ..................................................................41 
Sectoral development in Germany ...................................................................41 
Land use development in Italy .........................................................................44 
Sectoral development in Italy ..........................................................................45 
Future trends and policies – key points identified in the modelling analysis. ..........47 

Land use and land management developments ...............................................47 
Sectoral developments ................................................................................47 

Conclusions .....................................................................................................48 
References.......................................................................................................49 



 
 

Recebio: Task 5 
 

April 2016 6 

 

Introduction and resource overview 
 

There is much heterogeneity in the type of forest and agricultural resources in 

countries across the EU28 as well as how they are managed by owners, and by their 

respective governments. In order to facilitate better understanding of how the specific 

local circumstances in each country (from local to national level) influence, and are 

influenced by national and regional policies the specific local circumstances of three 

countries were examined in terms of their resources, and their policy environments. 

This will also aid in understanding the potential contribution of biomass utilization 

towards meeting renewable energy targets in contrasting policy and resource 

environments. The task examines information collected in detail for three selected 

contrasting case study countries to analyse resource use, its environmental impact, 

and also competition for biomass and resource efficiency. Together with the 

Commission, the consortium has selected one country each from Northern, Central 

and Southern Europe, namely Finland, Germany and Italy. These are three contrasting 

countries in terms of biomass resources and bioenergy consumption.  

 

Data quality  

For woody biomass there was good data available for the three countries and we used 

data that was collected in a consistent manner (i.e. from the same studies and 

sources where possible). Consistent information on agricultural biomass was less 

easily available but covered in depth in the Task 1 chapter. 

 

First the resource situation is described in the three countries under a number of 

headings. The analysis is mostly confined to European level datasets calculated in a 

consistent manner, to ensure the most comparability between the three case study 

countries. Second, the policies affecting the use of biomass resources in the three 

countries are examined in detail. In the third part of this report, model results for the 

case study countries resulting from the GLOBIOM runs for the Baseline scenario of the 

project are scrutinized, based on the resource availability and policy analysis. Land 

definitions are consistent throughout the project and are described in detail in Task 3. 

Growing stock and species 

Growing stock refers to the volume of wood, standing in the living trees as measured 

and reported by national and/or regional forest inventory according to a specific 

methodology. (UNECE, 2010). This variable indicates where the greatest volume of 

trees is located. When evaluating the biomass resource for countries it is also 

important to look at the species distribution available as some species and forest types 

are more productive than others.  

 

The most common tree species in Finland is Scots pine, which is the dominant species 

in 64% of the total forest area (Figure 5.1,1, Figure 5.1.2) and accounts for almost 

50% of the growing stock. The other important species group is Norwegian spruce 

which is the main species in 24% of total forest area and accounts for 30% of growing 

stock. Birch dominated forest covers just over 9% of total area and 16.7% of growing 

stock. (OSF, 2013). Figure 5.1.1 shows that the growing stock volume per hectare is 

higher in the more productive and more temperate regions of southern Finland by 

comparison with northern Finland, much of which lies inside the Arctic Circle. 
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Figure 5.1.1: Growing stock of coniferous trees in Europe. (m3/ha) 

Source: Gallaun et al. 2010 

 

Figure 5.1.2: Growing stock of broadleaved trees in Europe. (m3/ha) 

Source: Gallaun et al. 2010 
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In the temperate climate of Germany, the south is dominated by spruce forest 

whereas northern Germany has more pine dominated forests. West Germany has a 

higher proportion of broadleaved forests with oak and beech being commonplace. In 

recent decades, more importance has been attached to regeneration with site-adapted 

tree species. German efforts to shape the composition of forest species in a more 

natural way has resulted in a greater proportion of semi-natural forests (i.e. a similar 

species composition and structure to a natural forest in the area and a large amount 

of natural regeneration). Nowadays approximately 73% of German forests consist of 

mixed stands. Spruce accounts for the largest share among the tree species (28%), 

followed by pine (23%), beech trees (15%) and oak trees (10%) (Figure 5.1.3). As 

can be seen in Figure 5.1.1 the amount of growing stock in the forest area is much 

higher than in Finland. The forests of Germany are highly productive especially in the 

southern half of Germany where volumes of greater than 250 m3/ha are common.  

 

Italy has a very wide variety of tree species. The country’s forests are dominated by 

broadleaved species such as beech and oak (Figure 5.1.3). Poplar plantations also 

occur in lower lying areas of northern Italy. Most of the forest growing stock occurs in 

the mountainous regions of the Alps and the Apennines. The growing stock volume is 

in general much lower by comparison with Germany and situated in steep and often 

inaccessible mountainous areas. Volumes are highest in the Alpine areas of Northern 

Italy (>250 m3/ha). Significant volumes also occur along the Apennines.  

 

Age class distribution 

A high proportion of woody biomass for energy comes from younger age classes so it 

is helpful to look at the age class distribution when evaluating the resource. More 

intensive management and harvesting of a forest reduces the average age of a forest 

area. 

 

In Finland in 2010, fellings as a percentage of the net annual increment of forest 

available for wood supply was 65% (Forest Europe, 2011). However it is necessary to 

also look at the age class distribution when examining additional potential harvest. 

Vilen et al. (2012) gathered historical and current forest age-class distribution data 

from 1950 to 2010 and found that the mean age class in Finland has decreased 

significantly with the area weighted mean forest age reducing by 39 years over a 60 

year period. This large decrease in the mean age and share of old forest can be partly 

explained by fellings for post war reparation and a shift in forest management from 

selective to clear felling. Most of Finland’s forests are in the lower age classes with few 

forests over 100 years of age. In the north, the age classes are more evenly 

distributed whereas in the south, younger age classes are more prevalent and more 

old forest (100 years plus) can be found there than elsewhere in Finland. In southern 

Finland, the spruce dominated forests are intensively managed and harvested. 

 

For Germany, Vilen et al. (2012) found that the mean age class has decreased with 

the area weighted mean forest age reducing by 11 years over the 60 year period. The 

share of old forest has also decreased by 12% since 1950, although there are 

indications that this is changing (see German forest inventory 2014). Germany has a 

much higher proportion of older forest than Finland, with over 30% of forest in the 

age classes of 80 years and above. 

 

In Italy, the islands of Sicily and Sardinia, and the North Eastern region contain more 

trees in older age classes (80+ years of age) than the rest of the country.  
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Figure 5.1.3: Dominant tree species according to Brus et al., 2011. The numbers 

represent: 1. Abies spp; 2. Alnus spp; 3. Betula spp; 4. Carpinus spp; 5. Castanea 

spp; 6. Eucalyptus spp; 7. Fagus spp; 8. Fraxinus spp; 9. Larix spp; 10. Broadleaved 

misc; 11. Conifers misc; 12. Pinus misc; 13. Quercus misc; 14. Picea spp; 15. Pinus 

pinaster; 16. Pinus sylvestris; 17. Populus spp; 18. Pseudotsuga menziesii; 19. 

Quercus robur & Quercus petraea; 20. Robinia spp. 

(Source: Brus et al., 2011) 
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Forest ownership 

Forest ownership is an important indicator of forest management. In general, 

publically owned forests are more intensively managed. Holding size is also an 

important predictor of management and harvesting levels as larger forest holdings are 

much more likely to be harvested than small, fragmented forest stands (Eggers et al. 

2015). 

 

Over Finland as a whole, 50% of the forest area is privately owned. 35% of forest 

area is owned by the state and 7.5% by companies. The proportion of privately owned 

forest is larger in the south of Finland with over 75% of forests in this region being 

privately owned. A much larger proportion of forest (over 50%) is publically owned in 

the northern part of Finland but much of this is protected area and outside the wood 

potential for industrial or energy use. By contrast, a high proportion of Germany’s 

forests is publically owned but there is a higher prevalence of private ownership in the 

north-west and south east of the country. The majority of the forest area in Italy is in 

private ownership; however a significant area is in public ownership, particularly in 

Southern Italy. A large proportion of Italian forest stands have been abandoned by 

their owners and are hence unmanaged. This has occurred due to the high costs of 

management and low profitability of harvested wood. 

 
Figure 5.1.4: Proportion of forest land in private ownership. 

Source: Pulla et al. 2013 

 

Net annual increment 

 

This refers to the average annual volume of gross increment minus natural losses on 

all trees over a given reference period as measured and reported by national and/or 

regional forest inventory according to a specific methodology. In Finland, the net 

annual increment (NAI) recorded varies from 7-9 m3/ha in the South to under 3 m3/ha 

in the North. This can be explained by the less temperate climate as well as less 

intense forest management in the northern part of Finland which has a sparse 
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population and lies within the Arctic Circle. In Germany, the NAI varies between 7-9 

m3/ha/yr in the east to 13-15 m3/ha in the highly productive forests such as the Black 

Forest in the south-west.  

 

For Italy, as can be seen in Figure 5.1.5 the NAI is low by comparison with Germany. 

The NAI ranged from under 3 m3/ha/yr in the South and Central Italy to 7-9 m3/ha/yr 

in North East Italy. This can be explained by lower water availability in southern Italy.  

 

 

 

 

Figure 5.1.5: Net annual increment and fellings in the three countries for 2010. 

Accounting for actual removals + residues + harvest losses would result in a higher 

figure than fellings alone. Therefore this chart is indicative of harvest levels only.  

Source: Forest Europe 2011 
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Figure 5.1.6: Net annual increment in European countries. 

Source: EFISCEN 

Forest harvest intensity 

In order to identify opportunities for mobilising unused potential it is necessary to 

understand forest management intensity around Europe. The forest harvesting 

intensity here was defined as annual fellings (removals + harvest losses) as a 

percentage of net annual increment. Levers et al. 2014 examined the spatial aspects 

of the drivers of forest harvest intensity patterns in Europe and found that spatial 
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patterns of forest harvesting intensity were well explained by forest resource related 

variables such as share of plantation species and accessibility.  

 

Harvesting intensity was found to be especially high in southern Finland where the 

majority of Finland’s population lives. Harvesting decreased in intensity from south to 

north. Despite the high intensity of harvesting in Finland, the harvested volume per 

hectare is lower than in central Europe e.g. Germany and Austria, due to the boreal 

climate and hence lower growth and productivity levels in Finland (Levers et al., 2014) 

(Figure 5.1.6). Levers et al. 2014 found that Southern Germany had high levels of 

harvested volume. However this did not correlate with high intensity of harvesting and 

was accounted for by forest productivity in the area. As can be seen in Figure 5.1.6 

the NAI is very high in Southern Germany.  

 

Forest harvest intensity in Italy is much lower than in Germany or Finland (Figure 

5.1.7). Unlike in Germany where the harvest intensity was relatively low but harvested 

volumes remained high, the harvested volumes are also relatively low in Italy. This 

can be explained by much of the forest area being located in the inaccessible 

mountainous areas of the Alps and Apennines. The red area in Italy indicates high 

levels of harvest intensity, corresponding to areas where poplar plantations occur. 

These plantations contribute to harvesting statistics but are not included in the forest 

inventory. The high intensity in SW France is attributable to three major storms in the 

period 2000-2010 which resulted in a high level of removals from the forest area due 

to windblow. The study utilizes for all countries national forestry reports and statistics 

that can be influenced by natural disturbances so this effect may be prominent in 

other regions also. The authors themselves states in the report that the storm Gudrun 

in 2005 may have influenced their assessment for Sweden.  
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Figure 5.1.7: European administrative units (NUTS 0-3) showing (a) average forest 

harvesting intensity (% - annual fellings (removals + harvest losses) as a percentage 

of net annual increment) and (b) average harvested timber volumes (m3/ha) for 

2000–2010. Source: Levers et al., 2014. 

Wood flow charts  

 

Wood flow charts are presented here from Finland and Germany. There were no wood 

flow charts available from Italy.  

 

Figure 5.1.8. Wood flow chart for Finland 2008 
Source: EUBIONET project. 

 

In Finland (Figure 5.1.8) wood flows are largest in the pulp industry compared with 

wood industry. Sawn timber also accounts for a large share of production. These have 

solid biofuels and black liquor as their main energy source. There is also considerable 

importation of round wood and chips from Russia.  

 

For Germany (Figure 5.1.9) sawn timber makes up a large share of the wood flows. 

Recovered wood, particularly paper is also quite a strong feature in the German wood 

flows. The pulp industry and associated products such as black liquor have a much 

smaller role in the German wood industry. 
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Figure 5.1.9: Wood flows in Germany in 2008.  

(Note: 2008 country flowcharts shown in this section are not to same scale.) 
Source: EUBIONET project. 

National level of recovered wood and share of consumption 

Woody biomass is a recyclable product. The recycled amount of the overall recyclable 

potential depends very much on the effectiveness of the collecting system. The 

recovery rate for paper in the EU27 was about 74% in 2010 (Mantau et al., 2010) and 

has thereby reached almost its technically possible maximum. 2012 recycling rates 

according to Eurostat for paper and cardboard were Germany 87.6%, Italy 85.5% and 

Finland 99.2%). The recovery rate for post-consumer wood i.e. wood-based materials 

such as massive wood, plywood, particleboard, MDF etc., that leave the use process at 

the consumer after a shorter or longer service life - in Europe is very diverse.  

 

As stated in Task 1, Germany, and Italy number among the biggest consumers of 

recycled wood in the EU. The two main importers are Italy, due to their particleboard 

industry and Germany with developed energy generation plants. Owing to its high 

bulk/value ratio, recovered wood is not transported long distances and therefore it is 

usually used close to the place of collection. 

Germany is the biggest market of recovered wood in the EU (see Task 1). Small to 

very large private waste companies are responsible for collection waste and treatment 

of recovered wood. Leading electricity companies and energy suppliers consume 

recovered wood in CHP plants. Local, municipal energy suppliers and private investors 

operate biomass power plants also. The local particle board industry use 

untreated recycled wood for particle board and use treated recovered wood chips for 

their own power plants. Compared to supply, the demand, has been slowly increasing 
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over time but there has not been shortages because of imports to domestic market. 

Increasing demand has caused a general price increase of recovered wood in 

Germany. 

In Finland a significant proportion of the woody biomass is exported to other countries 

as products so the recycling of wood would occur in other markets. This means that 

the development of recycled wood is likely to be relatively small in comparison to total 

production of harvested wood products. The amount of wood which goes to landfill 

disposal is negligible (Sokka et al. 2015). 

Overview of supply and consumption patterns in the three countries 

Germany and Finland are countries with large forest areas and established forest 

industry. As a result established supply chains benefit the use of wood for energy. The 

availability of inexpensive raw material has been an essential factor contributing to the 

development of industrial scale wood energy utilization in countries with a traditionally 

strong forest industry sector. The roundwood consumption of sawmilling industries 

contribute to the availability of industrial by-products as well as forest chips produced 

from tops and branches from final fellings. This means also that the development of 

the wood fuel market is vulnerable to fluctuations in the sawmilling industry. Italy also 

has a large forest area but as a large amount of this is unmanaged, inaccessible and 

of low productivity there are greater challenges in bringing wood energy to market. 

The lack of established forest industry supply chains also represents a barrier to 

increased extraction of the resource particularly along the regions surrounding the 

forests of the Apennines.  

 

Germany and Finland are major consumers of firewood. These countries have a strong 

tradition of household wood fuel consumption, especially in rural areas with abundant 

resources of wood not meeting quality requirements of industrial utilization and freely 

available for forest owners. It is difficult to acquire accurate information on this type of 

consumption. 

 

Forest chips represent a significant local resource for heat and electricity production in 

areas with large forest resources, often located in areas with cold climate and/or high 

altitude and decentralized space heating infrastructure. Finland and Germany have a 

network of centralized heat and power production facilities to which the majority of 

houses are connected. Larger facilities enable the use of lower quality forest chips with 

variable chip size and moisture content.  

 

In terms of international trade of biomass, forest chips have less significance due to 

their relatively high moisture content, low density and challenges in long term storage. 

Currently three of the four largest consumers of forest chips in the EU are Germany 

(9.0 million m³/a), Finland (7.5 million m³/a) and Italy (6.3 million m³/a). In Finland 

the national targets of renewable energy and related investments to district heating 

applications utilizing forest chips have been driving the increasing trend of forest chip 

consumption. 

Germany is the largest supplier of industrial by-products, producing approximately 

19.3 million m³/a of wood chips and sawdust. Finland is also a major supplier (9.0 

million m³/a). Major suppliers of industrial by-products are also major consumers. In 

Finland major volumes of wood chips are used in pulp production, whereas Germany 

uses large shares of industrial by-products in wood based panels manufacturing.  

 

In Finland, despite the large forest resource, wood pellet production has not gained a 

strong position in domestic markets. In Finland the export oriented wood pellet sector 
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has lower wood paying capability in comparison to the strong pulp industry sector. The 

biggest wood pellet consuming countries include Germany (1.7 million tonnes), and 

Italy (1.4 million tonnes). In Germany the wood pellet market is dominated by 

consumption in the residential heating segment. Besides the consumption of 

domestically produced residential wood pellets, Germany imports major volumes from 

East-European countries. Italy is one of the biggest pellet importers within the EU 

internal markets importing 1.1 million tonnes in 2013. 

Black liquor is the waste product formed when industrial pulpwood is digested into 

paper pulp. Black liquor is produced only as a result of pulp production from virgin 

pulpwood sources, and used as a feedstock for energy production in the pulpmills to 

such extent that pulpmills are usually self-sufficient in their energy consumption. The 

two biggest producers and consumers, Sweden and Finland, contribute almost 60% of 

the total black liquor consumption in the EU. This is largely due to that the share of 

virgin wood raw material is the highest in these countries.  

 

Recovered wood has a very positive image and is used for energy production 

especially in Germany. However, lack of effective and established collection and 

sorting systems is preventing its more large-scale utilization. Major producers of paper 

and cardboard waste include Germany (8 million tonnes), and Italy (5.3 million 

tonnes). This amount is strongly correlated with population size. The relatively 

balanced import-export in Germany is largely related to national policy schemes which 

favour different streams of waste wood. The German renewable electricity feed-in 

scheme has provided strong incentives for the combustion of clean (non-treated) 

recovered wood. Mantau et al. 2014 analysed the resource mix in biomass power 

plants of greater than 1MW and found that 36.8% of the total is post-consumer wood. 
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Policy analysis 

Policy methodology 

The purpose of the case studies is to review the present situation and policy action in 

three Member States to understand how national action might impact or alter the 

outputs of the modelling analysis, for example, this might include: 

- changing the distribution of biomass use across sectors of the bioeconomy; 
- promoting non energy uses of biomass in the bioeconomy; 
- changing planned usage of biomass in the energy sector; 
- increasing competition with the energy sector by promoting for example 

advanced biofuels over solid biomass uses; or  
- changing the availability of bioresources on the market place i.e. impacting on 

the availability of forest biomass, forest or agricultural residues or availability 

of wastes 
By policy we don’t only mean legislative measures but all policy interventions and 

supports.  

 

The intention was to provide a consistent record of the policies in place that will drive 

or impact on uptake of bioenergy specifically from solid and gaseous sources within 

Finland, Germany and Italy. This might be highly targeted policies for bioenergy use in 

electricity or heating or it may also be wider policies promoting action, such as 

bioeconomy strategies etc. The intention was to identify what are the key policy 

measures now and how might these evolve up to 2030. In so doing this should 

provide a record of the policies, legislative and fiscal actions etc. of relevance to the 

bioeconomy more widely. Given the future looking purpose it is important to highlight 

both measures that are currently binding and more strategic policy documents that 

might indicate future direction. For federal nations the focus was on national action, 

however, when considering future direction if any evidence emerges from key regions 

e.g. in terms of leadership, these were noted. 

 
Three categories of policies that exert particular pressures on the development of the 

bioenergy sector were investigated: 

1. Policies that will directly drive or impact on the uptake of bioenergy from solid 

and gaseous sources, this might be national targets, subtargets linked to 

renewable energy plans, incentives such as feed-in tariffs. 
2. Policies that will impact on the nature or extent of the feedstock base whether 

this be availability from forestry systems, waste or residue production and use. 

This might include policies that encompass sustainability criteria to actively 

promote and conversely dissuade use of certain feedstocks.  
3. Policies that will have a wider impact on the use of the biomass resource base 

including competing uses i.e. expansion in advanced biofuel production, 

promotion of material uses, shifts in waste policies, promotion of the wider 

bioeconomy and alternative uses. 
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Policy review - Finland 

Annex I sets out in detail the full list of policies considered to impact on 

bioenergy within the Finnish context, their coverage and impacts. The 

following text represents a summary of the key measures and messages 

developed from the detailed listings within the Annex I tables. The full titles 

and references for all the national policies set out in the policy review can be 

found in the detailed supporting tables in Annex I.  

National policy directly driving or impacting on the uptake of bioenergy 

Finland has a number of national policy papers that define its strategy towards 

meeting its renewable energy targets. Finland’s National Climate and Energy Strategy 

(2013) includes approaches to delivering Finland’s targets set out at EU in relation to 

the reduction of emissions, promotion of renewable energy, and enhancing the 

efficiency of energy consumption; these have all required the enactment of a number 

of climate and energy policy measures. The overall headline target is to increase the 

use of renewable energy to 25% of final energy consumption by 2015 and 38% by 

2020. 

 

Earlier policy papers have laid out ambitions in reference to energy and climate 

targets, such as Government Foresight Report on Long-term Climate and Energy 

Policy (2009). The Energy and Climate Roadmap 2050 (2014) provides a long-term 

strategy paper mapping Finland’s pathway towards a practically carbon neutral society 

by 2050. This paper emphasises the increasing role which biomass will play in 

generating heat and electricity, but also the complications which Finland will face, 

particularly as the use of wood biomass cannot be the source of all of Finland’s 

renewable energy requirements.  

 

Evidently Finland already has an established renewables (including significant 

hydropower) and bioenergy sector, with a clear emphasis on forestry biomass. The 

majority of Finland’s bioenergy – 97.5 per cent in 2012 – is produced from wood and 

wood-based residues such as black liquor, bark, sawdust and other industrial residues 

(equating to 56 TWh i.e. 97.5 per cent of biomass used for energy. Wood based 

energy accounted for approximately 20 per cent of energy consumption in 2012). In 

contrast agricultural biomass plays a relatively less prominent role, and in 2012 

accounted only for approximately 1.5 TWh or 2.5 per cent of the bioenergy use. Waste 

based bioenergy sources are limited but are increasing. An additional push towards 

wood based bioenergy has also been experienced as a consequence of increasing 

taxation on the use of peat as an energy source, driving a shift in use patterns.  

 

A feed-in tariff and a number of subsidies support the uptake of renewables including 

biomass. Finland’s Act on Production Subsidy for Electricity from Renewable Energy 

Sources (2010) created Finland’s feed-in tariff for power plants powered by wind, 

biogas, and wood based fuels. The system guarantees a tariff for an approved power 

plant for a maximum of 12 years. The subsidy is based on the amount of energy 

produced and a price determined by the difference between the target price and the 

market price of the average of the previous three months. An additional feed-in tariff 

is paid if the heat produced by wood or biogas based plants is utilised and if the plant 

meets a number of additional standards.  

 

As well as the feed-in tariff Finland offers a number of investment support 

programmes to expand bioenergy capacity. The schemes offered by the Ministry of 

Agriculture and Forestry, and Ministry of Employment and the Economy offer up to 40 

per cent of investment for some renewable energy technology. A number of other 
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support schemes are in place for small scale projects for instance promoting biogas on 

farms or building renovations to improve efficiency. Most of these schemes are 

covered in Finland’s NREAP (2014) 

National policy impacting on the nature or extent of the feedstock base 

The Energy and Climate Roadmap 2050 estimates that Finland could more than double 

its use of wood chips without compromising sustainable felling rates. Finland also aims 

to gain 25TWh of electricity and heat from wood chips in 2020. Finland anticipates that 

in order to meet the EU’s 2030 energy and climate package targets non-emission 

trading sectors would require a considerable amount of biofuels for mobility and 

machinery. The Climate and Energy Roadmap 2050 suggests that this would 

necessitate a redirection of wood towards biofuel production, and consequently 

competition and even shortages of forest biomass for wider heat and power 

production.  

 

For this reason the Finnish government calls for a number of alterative biomass 

feedstocks to be explored, such as pulpwood currently being grown for the paper 

industry and importing biomass from overseas. They suggest the farmers can produce 

energy from agricultural biomass, such as field residues and manure for their own use 

and resale to the grid; such uses are included in subsidies covered by the NREAP. 

 

There are ongoing discussions regarding the climate neutrality and sustainability of 

using biomass for energy, particularly forest based biomass. However, the Energy and 

Climate Roadmap 2050 argues that as Finland has a unique situation in terms of its 

forest industry it must play a role in influencing any impacts such discussions may 

have on EU legislation, and their potential consequences for using forest biomass as a 

central part of renewable energy production. 17.6 million ha of forest are certified in 

Finland with 95% of production forest certified under the Finnish PEFC system. 

 

Whilst Finland has a national Act on the Sustainability of Biofuels and Bioliquids 

(2011), the government has no specific binding sustainability scheme for 

solid/gaseous biomass. Although the Commission published a report on the 

sustainable use of solid and gaseous biomass sources in electricity, heating and 

cooling (COM(2010)11), these are non-binding and member states are free to put in 

place their own national schemes. Having said this, within its forestry legislation the 

Finnish Government has a number of acts in relation to bioenergy production. 

 

The Forest Act (2014) is Finland’s main policy determining how forests can be 

managed. In 2014 the Finnish government made a number of amendments to its 

extensive forestry legislation. The new Forest Act (2014) increases the freedom which 

forest owners have in managing their resources, and reduces the complexity of 

forestry regulations. The Forest Act contains recommendations for timber and energy 

wood harvesting, including environmental considerations. A new Forest Damages Act 

(2014) which aims to improve the health of forests and prevent fungal and insect 

damage, reduces the time limit within which felled wood should be removed from the 

forest. Further policies such as the Law for Financing Sustainable Forestry and the 

Nature Conservation Act further develop forestry management laws in relation to 

bioenergy. 

 

The Forest Act (2014) allows many different types of cuttings (a range of age and size 

classes), but it does not regulate the use of the extracted timber. The fellings are 

normally either conducted in a package deal where the industry purchases all the 

timber from the site and uses the less valuable assortments for energy (this is the 

dominant way and called “pystykauppa”, or the cutting can be done by the forest 
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owner and he can sell (or use himself) different sortiments to different users, e.g. to a 

sawmill and to a local combustion plant (=hankintakauppa). 

National policy with wider implications for the use of the biomass resource 

base 

The Finnish Bioeconomy Strategy (2014) highlights Finland’s commitment to an 

expansion of the use of biomass as an opportunity for growth, job creation and 

reaching its climate and energy targets. The paper aims to increase the size of the 

Finnish bioeconomy from EUR 60 billion to 100 billion by 2025. As well as expanding 

the use of Finland’s forest resources in the bioenergy sector, the strategy also 

highlights a number of competing uses that will become increasingly relevant in the 

future.  

 

The Finnish Government runs a number of Research Programmes in order to support 

its bioenergy sector. For instance, one study examines the potential to replace coal 

with biomass in power plants (2011), another, Forest Energy 2020 (2012-2016), looks 

at maximising on the forestry value chain. Other research programmes exist to 

support bioeconomy, and low carbon energy pathways.  

 

Research programmes are also exploring competing uses to bioenergy. For instance 

TEKES, The Finnish Funding Agency for Technology and Innovation, supported 

BioRefine (2011) exploring value added biobased products. This programme 

considered energy production as a last stage in cascades of potential biomass uses. 

Bio-fuels based on wood products, particularly oils based on pyrolysis as well as the 

generation of pine oil based second generation biodiesels are all covered by Finnish 

research programmes, which are already underway. Likewise, a number of Finnish 

chemical and material companies already consider bio-based raw materials as central 

to their resources base.  

 

Finland has legislated to increase the role of biofuel within its transport and industrial 

sectors. The Act of the Promotion of the Use of Biofuels for Transport (2007) promotes 

the use of biofuels in the transport sector. It states the distributors of transport fuels 

must include biofuels within their distribution. At least 6 per cent of energy content of 

petrol and diesel must stem from biofuels. In 2015 this will increase to 8 per cent. A 

reform of the Energy Tax in 2011 created additional incentives for certain biofuel 

usage. Biofuels are subject to an energy tax made up of a tax on their energy content, 

a carbon dioxide tax, and a stockpile fee. Certain types of biofuels, particularly those 

produced from wastes, residues and non-food cellulose material, are exempt from the 

carbon dioxide element of the tax (Tulli customs, 2011).1 

Policy review - Germany 

Annex II sets out in detail the full list of policies considered to impact on 

bioenergy within the German context, their coverage and impacts. The 

following text represents a summary of the key measures and messages 

developed from the detailed listings within the Annex II tables. The full titles 

and references for all the national policies set out in the policy review can be 

found in the detailed supporting tables in Annex II.  

                                           
1 Tulli customs (2015) Excise Taxation Customer Bulletin 21. May 2015, Table 1, pp. 

2-3 

http://www.tulli.fi/en/finnish_customs/publications/excise_tax/excise_taxation/021.pd

f 
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National policy directly driving or impacting on the uptake of bioenergy 

Germany has a number of national level policies that promote directly or implicitly the 

uptake of bioenergy. The Energy Concept (BMWi 2010) has laid out measurable 

criteria for the country’s Energiewende. This overarching strategy paper relates 

directly to the European Commission’s Climate and Energy Package (COM (2008) 30); 

it specifies that renewables are to account for at least 18% of gross final energy 

consumption by 2020 and 60% by 2050 across all sectors. It generally foresees an 

increase in the use of biomass in Germany’s energy mix, but is also explicit regarding 

the limitations of biomass, particularly in relation to competition with food and issues 

of sustainability. The National Biomass Action Plan (2009) compliments the EU 

Biomass Action Plan (COM(2005)628) as well as the Energy Concept, and quantified 

the biomass’ share in meeting renewable energy targets. Germany has the ambition to 

increase the bioenergy’s share of primary energy consumption to 11% by 2020.  

 

Two Federal policies, the Renewable Energy Sources Act (EEG 2014) and the 

Renewable Energy Heat Act (EEWärmeG 2014) transcribe Germany’s renewable 

energy ambitions into national law. According to Section 1 para. 2 (EEG), renewable 

energy shall account for 40% to 45% of the share in the gross electricity consumption 

by 2025, 55% to 60% by 2035 and for 80% by 2050. Currently nearly 30% of 

Germany’s electricity is produced from renewable sources, making it one of Europe’s 

leaders in this respect. 

 

The EEG was first established in 2000, and has had several revisions, being most 

recently updated in August 2014. The original EEG replaced the 1991 

Stromeinspeisungsgesetz, which established Germany’s first feed-in tariff for 

renewable energy. Germany’s feed-in-tariff infrastructure is amongst the most 

developed in Europe. Underpinning this system are three features, which are unique to 

Germany.  

1 - Differentiated price guarantees 
The government guarantees for 20 years payment for the energy generated from a 

renewable energy plant. Previously the price for this energy (ct/kWh) was defined by a 

fixed feed-in-tariff, today the price is determined by a market system which adjusts 

the price dependent on a number of variables (renewable source, capacity, payment 

obligations to grid operators, etc.). The EEG provides a pathway for growth for 

particular renewable energy sources. It is notable that Germany has reduced its 

emphasis on biomass in the most recent EEG, the annual growth corridor target for 

Biomass is 100 MW compared to 2500 MW for onshore wind and 2500 MW for solar 

power. 

2 – Payment of a surcharge 
The payment system is entirely funded by EEG-Umlage or surcharge. This surcharge is 

a set value added to all energy bought from the grid (ct/kWh). Through the Besondere 

Ausgleichsregelung (special equalisation scheme) some energy intensive industries 

and railways have access to reductions of the EEG-Umlage. 

3 – Decreasing tariff level 
Germany regularly decreases the feed-in tariff in order to exert pressure on energy 

generators, technology manufacturers and to promote innovation. This means that 

whilst remuneration remains constant for 20 years, the more recent an installation the 

lower the support available is to the operator. 

 

A separate law, the Combined Heat and Power Act (KWKG 2009), places regulations 

on the construction and management of CHP generators. It simultaneously obliges 
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grid operators to provide a connection from their plant to the grid, and to accept their 

energy. In addition grid operators must pay those operating CHP plants an additional 

surcharge for the energy they generate. This surcharge is dependent on the category 

of CHP plant. 

 

The second federal act, the EEWärmeG, promotes the increase of heat (as opposed to 

electricity) generated from renewable energy to 14% by 2020. In comparison to the 

EEG its targets are both more conservative and place a greater emphasis on biomass. 

Whilst nearly half of domestic energy use in Germany goes towards heating only 6% 

of this comes from renewable sources, mostly from wood. 

 

The EEWärmeG prescribes regulations for new buildings and retrofits in terms of the 

percentage of heating energy that must be derived from renewable sources, including 

bioenergy. In parallel EEWärmeG also founded the Marktanreizprogramm (Market 

Incentive Program), this provides financial support for buildings that incorporate 

renewable energy generation. A certain biomass infrastructure is covered, including 

automatically fed biomass combustion, low emission wood gasification, and biogas 

pipelines, covering up to 30% of investment costs. Between 2009 and 2012 the 

Marktanreizprogramm made EUR 500 million of investment available. 

National policy impacting on the nature or extent of the feedstock base 

A number of policies impact on the availability of biomass as a feedstock. Forests 

make up Germany’s most significant biomass resource base. Whilst forest cover in 

Germany has increased over recent decades, consumption of wood has also increased. 

Currently 1/3 of the annual cut from German forests is consumed as energy for heat 

and power generation. German forestry management practices are multifunctional and 

are based on sustainable forest management (SFM), but in this sense are non-binding. 

Increasingly forest certification systems are being applied, in particular PEFC2 (around 

60% of forest) and FSC3 (around 5% of forest). Federal Law including the National 

Forest Act (Bundeswaldgesetz) and the National Act on Nature Conservation 

(BNatSchG) impact on the forest biomass, particularly in areas with special status or 

state owned land.  

 

The Forestry Strategy 2020 (2011) anticipates an increased competition for wood as a 

feedstock. It also warns of the dangers of an increasingly intensive use of forest 

biomass, for instance the risks of nutrient depletion following full tree harvesting (the 

use of timber, bark and crown). 

 

Since 2013 the Federal ministry for agriculture and for the environment have also 

operated the Waldklimafonds (Forest Climate Fund), which provides measures and 

funding to promote the role of forests in both mitigating through sequestration, as well 

as adapting to climate change. The latter could further reduce the availability of wood 

as a feedstock. 

 

In line with the RED, Germany implemented sustainability criteria for biofuels and 

bioliquids. These criteria apply for all biomass used in the transport sector and liquid 

biofuels used for heat and power production under the EEG.  

 

Wider Federal level initiatives further influence the use of the biomass resource base. 

For example the BMELV (Federal Ministry for Food, Agriculture and Consumer 

                                           
2 Programme for the Endorsement of Forest Certification 
3 Forest Stewardship Council 
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Production) has established, INRO (Initiative Sustainable Provision of Raw Materials 

for the Material Use of Biomass) a voluntary scheme that applies the same ecological 

and social criteria to material (rather than energy) uses of biomass.  

 

In 2014 Germany Climate Action Program requiring action from all sectors to meet 

goals up to 2020. This included the proposed amendment the Fertiliser Application 

Ordinance (Du ̈ngeverordnung) and increasing the share of organic farming. It also 

sets out that conserving permanent grassland and protecting moorland can also help 

protect the climate. Such measures may limit land use or the intensity of land use. 

National policy with wider implications for the use of the biomass resource 

base 

Research agendas and funding programmes could help to shape the future of 

Germany’s bioeconomy (including the National Strategy for the Bioeconomy (2013) 

and the National Research Strategy for the Bioeconomy 2030 (2010)), and hence the 

way in which biomass is used and made available for energy production. Many 

research programmes continue to promote the use of biomass for generating energy 

and finding innovative ways for integrating bioenergy into Germany’s energy mix. 

 

For instance Germany has become a global leader in the field of carbon capture and 

storage. The CCS Act (Gesetz zur Demonstration und Anwendung von Technologien 

zur Abscheidung, zum Transport und zur dauerhaften Speicherung von Kohlendioxid –

KSpG 2012) lays out guidelines for the sustainable use of CCS including in relation to 

bioenergy production. Two of the twelve EU-wide CCS demonstration projects eligible 

for funding are expected to be built in Germany by 2020, providing permanent CO2 

storage. A storage project for industrial biomass CO2 emissions is also planned. The 

success of such demonstration projects could encourage the use of bioenergy in the 

future, averting concerns over climate impacts. 

 

Biomass can be used for solid and gaseous energy solutions, and alternatively for 

biofuels or to deliver biomaterials and products. These alternative uses are also being 

promoted in Germany, alongside bioenergy. Germany has an established policy 

framework in place to support biofuels in the mobility sector. The aforementioned 

National Biomass Action Plan has the goal to increase the share of biofuels to 12 

percent of overall fuel consumption by 2020. As of 1 January 2015 a carbon intensity 

target was intended to replace a blending target for biofuels to deliver a 6% level of 

emission reduction in a staggered way by 2020 (in line with the Fuel Quality Directive 

requirements set out in EU Directive 2009/30/EC). The Mobility and Fuels Strategy 

(MFS 2013) sets the agenda for an expansion in the biofuel capacity. Whilst oil based 

fuels will continue to dominate the market in the medium term biofuels and a need to 

expand alternatives are seen as a priority. Federally established research facilities like 

the Fraunhofer CBP are generating innovative research in the field of biofuels. Likewise 

federal initiatives like Aus Natur Gemacht (Made from Nature) are providing funding 

for research into innovative material uses for biomass.  

 

Changing attitudes towards material uses, particularly waste management strategies 

will also impact upon the availability of biomass. Increasingly high rates of recycling in 

Germany coupled to a growing legislative framework on waste, resource efficiency and 

the circular economy, such as the Kreislaufwirtschaftsgesetz (2012), reflect changing 

agendas and attitudes towards waste. This both promotes higher levels of material 

recycling but also the prevention of waste generation potentially impacting on the 

energy resource base available or the nature of the waste available for use as energy. 
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Policy review - Italy 

Annex III sets out in detail the full list of policies considered to impact on 

bioenergy within the Italian context, their coverage and impacts. The 

following text represents a summary of the key measures and messages 

developed from the detailed listings within the Annex III tables. The full 

titles and references for all the national policies set out in the policy review 

can be found in the detailed supporting tables in Annex III.  

National policy directly driving or impacting on the uptake of bioenergy 

Italy has a number of national policies, legislative measures and fiscal incentives in 

place to promote the production and use of bioenergy. The National Plan for 

Renewable Energy Sources (NPRES) (2010) implements the targets set out in the 

Renewable Energy Directive (RED 2009/28/EC) to 2020. The plan establishes a set of 

measures for the achievement of Italy's 17 per cent target from renewable energy 

sources (RES). Besides solar energy, biomass is expected to have a key role amongst 

the renewables contributing 19 per cent to total RES in the electricity sector and 54 

per cent in the heating and cooling sectors by 2020. The plan attributes a strategic 

role to agro-forestry ligno-cellulosic biomass in meeting the target for the heating and 

cooling sectors. According to these objectives, the total energy from biomass should 

increase three-fold by 2020 compared with 2010. 

 

 
 

Figure 5.2.1: Final consumption of energy from renewable sources in Italy in 2020 

 

The National Energy Strategy (NES) (2013) provides a long-term framework for 

energy policies in Italy, going beyond the objective established by the NPRES and 

aiming, amongst other objectives, to achieve a 20 per cent target for renewable 

energy sources in 2020. This is foreseen to be achieved through the replacement of 

the existing plants fueled by conventional fuels with new installations using RES, 

including bioenergy. Agro-forestry biomass is largely promoted with the aim to 

become the primary source of energy in the heating and cooling sectors, in line with 

the National Action Plan for reducing the level of emissions of Greenhouse Gases (NAP 
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for GHG emission reduction) (2013). Measures assessing the potential use of marginal 

land for energy purposes are also envisaged. 

 

The NAP for GHG emission reduction fits within the framework of the EU Energy Road 

Map to 2050 (COM(2011)885) and provides a strategic direction towards the 

decarbonisation of the Italian economy through a combination of policies and 

measures in a variety of key areas, i.e. energy, industry, transport, agriculture. In this 

context, a strategy for the exploitation of forests and of land devoted to agriculture is 

set up with the objectives to decrease CO2 emissions and produce biomass for 

bioenergy and second-generation biofuels. 

 

The Sector Plan for Bioenergy (2014) defines, within the bioenergy sector, the role of 

agro-forestry biomass (including waste and residues) in the production of energy and 

with regards to the wider objectives assigned to RES by 2020. Primary importance is 

given to the use of crop and livestock waste and residues, as well as processed food 

products. These objectives, along with those defined in NES, were already included in 

the Decree law (n. 28/2011) implementing Directive 29/2008/EC (RED) on the 

promotion of renewable energy sources. 

 

The incentive included in the Sector Plan for Bioenergy is to promote the following: 

 The use of waste and by-products; 
 The production of biogas from livestock waste or by-products from 

agriculture, agro-food, farming and forestry activities; 
 Products from non-food crops. 

Investments on biomass plants, including those using biodegradable waste, are 

incentivized to a maximum of 80 per cent for partial refurbishing and a maximum of 

90 per cent for total refurbishing. 

 
Tax benefits for district heating from biomass sources based on a number of 

principles. The end users who purchase energy from biomass fueled heating networks 

based in certain municipalities are entitled to a tax deduction, as well as a one-off 

reduction on connection costs. Similarly, the Presidential Decree on bio methane of 5 

December 2013 establishes a system of incentives for the production of bio methane 

in cogeneration plants to be used in transport or injected into the national grid. For 

this system to be effective, however, additional decrees will be needed and are likely 

to be approved in 2015. 

 

The Finance Act (2008) promotes the production of electricity from renewable sources, 

including biomass, by assigning ‘green certificates’ to producers. Additionally, a feed-

in tariff applies to biomass (excluding liquid biofuels) and biogas plants, not exceeding 

1 MW. It also promotes more generally the production of renewable energy by 

agricultural enterprises. The Ministerial Decree (n. 18/2008) establishes a system of 

coefficients incentivizing or discouraging the use of certain raw materials. As to 

biomass, the system incentivizes the use of biogenic waste (coefficient 1.3), 

agriculture and forestry products (coefficient 1.3), and biomass produced within 70 km 

from the processing plant (coefficient 1.8). This measure is intended to increase the 

availability of those materials as a feedstock. Decree Law (n. 79/1999) introduced a 

system of Green Certificates, valid annually and tradable on the market, which attest 

the production of electricity from renewable sources, including biomass. 

 

Finally, the Ministerial Decree of 28 December 2012 introduced incentives for the use 

of biomass for the production of renewable energy for heat through two systems 

called Thermal Account and Energy Efficiency Certificates or White Certificates. The 

first has the aim to encourage small-scale interventions to increase energy efficiency 
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and the production of thermal energy from renewable sources, whereas the second 

sets national quantitative target for energy savings to be complied with by electricity 

and gas companies between 2013 and 2016. 

 

The ‘Thermal account’ system may include three types of interventions all of which 

relate to the installation of new heating capacity and/or the replacement of existing 

capacity using solid agro-forestry biomass as a feedstock.  

 

The system of White Certificates or Energy Efficiency Certificates (TEE), introduced 

into Italian law by the Ministerial Decrees of 20 July 2004, establishes that suppliers of 

electricity and natural gas annually have to reach certain primary energy savings. A 

certificate is equivalent to saving a ton of oil equivalent (TOE). As for the use of solid 

agro-forestry biomass, the White Certificate system provides standard tools to 

evaluation the actual energy savings. 

National policy impacting on the nature or extent of the feedstock base 

Several drivers have impacted on the feedstock base available in Italy. The Sector 

Plan for Bioenergy encourages efforts in the direction of expanding the plantation of 

herbaceous or arboreal plants with short harvest cycle, i.e. short rotation coppice, and 

of species that can guarantee a prolonged coverage of the ground and have long 

harvest cycles. The National Strategic Plan for Rural Development 2007 – 2013 goes 

in the same direction by promoting agricultural policies supporting dedicated energy 

production on marginal land, amongst others, and the collection of residues, such as 

straw. In addition, in order to address environmental emergencies caused by irregular 

waste management in two Italian regions, Campania and Puglia, mapping of no longer 

suitable agricultural land were undertaken with the purpose of assigning it to the 

production of energy crops. These measures have the effect of increasing alternative 

feedstock sources for biofuel production. 

 

Decree law (n. 28/2011), implementing Directive 29/2008/EC (RED) on the promotion 

of renewable energy sources, introduces sustainability criteria for biomass used in the 

transport sector (biofuels) and for the production of electricity, heating and cooling 

(bioliquids). No specific binding sustainability schemes for solid and gaseous biomass 

have been introduced as yet. 

 

Forest biomass is the largest source of feedstocks in Italy. The above mentioned 

National Strategic Plan for Rural Development 2007 – 2013 provides targeted 

investment support for afforestation of agricultural land and non-agricultural land, as 

well as conversion of land into forestry. These measures are aimed at enhancing forest 

management and at optimizing the sustainable extraction of forest biomass. The 

Framework Programme for the Forestry Sector (2008) supports sustainable 

management of forests and provides incentives for the use of biomass for energy 

production. At present PEFC certification covers 8.6% of Italy’s forest - mostly the poplar 
plantations of the north. At the regional level, the Programmes for Rural Development 

2007–2013 include a number of measures that are directed to promote the production 

of energy from biomass. Two measures support investments in biomass power plants 

(measures 121 and 311), while others regulate the production of biomass (measures 

123 and 221): 

 

• Measure 121 allows the direct financing for the purchase and / or construction 

of plants for the production of electricity and heat from biomass, not exceeding 

1 MW, This measure provides for funding up to 40% of overall investment; 
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• Measure 123 provides remuneration for the sale of biomass raw materials by 

companies processing and / or marketing agricultural and forestry products; 
• Measure 221 finances the afforestation of agricultural land; 
• Measure 311 includes different types of interventions aimed at the 

diversification of rural activities, including measures for the production energy 

from renewable sources. Such measure includes the construction of biomass 

plants not exceeding 1 MW, providing a maximum contribution of 200,000€. 
 

All these measures are to contribute to increase the availability of wood and 

agricultural products as feedstocks. 

National policy with wider implications for the use of the biomass resource 

base 

A number of policies have been adopted in Italy having wider implications on the 

biomass resource base. At strategic level, the National Plan for Renewable Energy 

Sources (NPRES) foresees the possibility of prioritizing non-energy uses of biomass, 

although no overarching policy measures going in this direction have been adopted so 

far. 

 

Within the bioenergy sector, the production of second and third generation biofuels 

has been incentivized by several drivers in Italy. A memorandum of understanding 

(2013) signed by several ministries and a leading company aims to promote important 

projects in the field of industrial chemistry from renewable sources, with the aim to 

the produce advanced (second and third generation) biofuels. In October 2014, Italy 

has taken the lead in Europe by introducing binding, progressive sub-targets for 

second generation biofuels in petrol and diesel from 2018 onwards. The quotas are set 

at 1.2 per cent in 2018 and 2019, at 1.6 per cent in 2020 and 2012 and at 2 per cent 

in 2022, and will presumably drive increasing demand of those wastes and residues, 

as explicitly listed by the Decree Law updating the conditions, criteria and procedures 

for release biofuels and second-generation biofuels (2014), that could be counted 

towards the targets. The first power plant (partly) fueled by waste and residues 

biomass, as well as dedicated energy crops, was launched in Crescentino (Province of 

Vercelli) in 2012. These measures are predicted to lead to a decrease of the waste 

biomass resource base and to competition with other non-energy sectors. 

 

Although there is still no national policy framework for the promotion of ‘green 

chemistry’ and the bioeconomy in Italy, the Sector Plan for Bioenergy (2014) 

prioritises the creation of an inter-ministerial roundtable on ‘green chemistry’ with the 

purpose of defining strategies and opportunities for the development of bio-products, 

as promoted by the European bioeconomy strategy. No explicit priority is given to any 

bio-products. 

Key points emerging from policy analysis  

It is often difficult to identify specific policies and their consequences on the wider 

market and use of materials. This analysis is not intended to provide an ex post 

assessment of the consequences of national policy mixes but instead add to 

understanding regarding what trends might lead to shifts in the material availability 

and biomass use and what trends might influence future demand for biomass. Key 

policy messages, synthesising points from all three Member States analysed, are 

summarised in the following sections.  
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Policies driving uptake of bioenergy  

As might be anticipated in all three Member States the policies in place to promote 

renewable energy expansion are implementing the EU level targets under the 

Renewable Energy Directive (RED). This does not mean to say policies did not predate 

the RED or that countries would have not pursued renewable energy in the absence of 

the RED, but at present targets are determined by those set in the EU measure. In all 

three countries there are specified proportions of relevant targets to be delivered by 

bioenergy, with an important contribution to renewable heat provision in particular. 

Finland also has a longer term Roadmap to 2050 that emphasises the role of biomass 

in generating heat and electricity.  

As outlined in the country resource analysis, Finland and Germany have established 

large-scale, historic industry built on solid biomass: in Finland the pulp and paper 

industry; and in Germany sawnwood. This has provided an established industry base 

upon which to build, where by forestry products and woody biomass were already 

managed and processed on an industrial scale and forests already utilised and 

managed to provide biomass for existing industry. Moreover, cultural acceptance of 

wood based heating is high given traditional ties to forestry, the use of district heating 

plant and disaggregated heating systems in both Member States. This, alongside 

direct incentives in the form of feed-in tariffs in both Member States, has promoted 

the expansion of bioenergy for electricity and heating to meet national renewable 

energy targets and bioenergy ambition within this. In addition, separate investment 

support is also available for example in Germany for buildings that incorporate certain 

biomass infrastructure.  

In Italy, management of forestry is less normalised, with high levels of unmanaged 

woodland on abandoned agricultural land and inaccessible stands. In the Italian 

‘Sector Plan for Bioenergy’ emphasis is placed on the role of agro-forestry, alongside 

the use of crop and livestock waste and residues. The sector plan focuses on use of 

wastes, biogas production and use of non-food crops. A number of incentives exist for 

biomass production including a feed-in tariff for small scale generation and a system 

of specific incentives for use of certain raw materials including waste and biomass 

produced local to a processing plant. 

In all three Member States there is evidence to suggest that policies to promote 

bioenergy are having an impact in the form of shifting use profiles and consumption 

patterns for wood biomass. In Finland renewable energy policy has been driving 

investment in district heating using forest/wood chips, leading to a noted increase in 

forest chip demand. In Germany and Italy, expansion in the use and importation (in 

Italy’s case from the Balkans and US) of wood pellets has been noted. 

The resource overview within this report notes an increase in demand in all countries 

either resulting in a drive to import (Italy), shift consumption patterns of forest chips 

(Finland) or pressure to expand production of wood chips to roundwood (Germany). 

All of these impacts could be driven by the increased demand and consequent price of 

the certain categories of biomass as energy use expands. In turn this pressure could 

impact on decisions around the management of growing stock and in turn the species 

and age class distribution. 

Policies impacting on the nature of the feedstock base  

In Finland the primary feedstock base is forest biomass and at present this is primarily 

residues and wastes from the wider material based industry or less valuable classes of 

a given forestry stand. The nature of the feedstock base is therefore determined by 

the coverage and limitations placed in forestry policies – although there are increasing 

efforts to expand alternative bioenergy production on agricultural holdings.  
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Forests also make up Germany’s most significant biomass resource base. Whilst forest 

cover in Germany has increased over recent decades, consumption of wood has also 

increased. The Forestry Strategy 2020 (2011) anticipates increased competition for 

wood as a feedstock. Concerns as to the impact of expanded use and impacts both for 

material and energy uses are beginning to be expressed within financial support 

schemes and voluntary schemes for biomass use. 

In Italy there is a greater emphasis on imported wood pellets, but also on agricultural 

materials, wastes and residues. There have been active efforts under the auspices of 

the Sector Plan for Bioenergy and National Strategic Plan for Rural Development 2007-

2013 to expand the plantation of herbaceous and arboreal plants with short harvest 

cycles i.e. short rotation coppice and specifically dedicated energy crops of marginal 

land and land no longer suitable for agricultural production. In contrast to Finland, 

therefore, Italian policies are actively promoting expansion of energy crops 

specifically; although it should be noted that this also supports the active investment 

in advanced biofuels taking place in Italy, not exclusively electricity production and 

heat. The National Strategic Plan also provides targeted investment for afforestation of 

agricultural and non-agricultural land. The emphasis is on increasing the availability of 

wood and agricultural products as feedstocks. 

All three countries have systems in place for ‘sustainable forest management’ (SFM) 

although it is beyond the scope of this analysis to compare these in detail. However, 

neither Finland nor Italy have detailed guidance on the sustainable use of solid 

biomass for bioenergy. In Germany forestry management is multifunctional and based 

on SFM, with increasing uptake of forest certification systems. Their Forestry Strategy 

2020 (2011) anticipates increased competition for wood as a feedstock and highlights 

potential dangers of increased ‘efficiency’ of extraction of forest biomass. There is 

rising concern over these impacts with the Federal Ministry, from 2013, operating a 

Forest Climate Fund, which provides support to promote the role of forests in climate 

mitigation and adaptation. The Federal government has also put in place a voluntary 

scheme that applies environmental and social criteria to material well as energy uses 

of biomass. However, schemes and sustainable management approaches remain 

voluntary. 
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Model results for the case study countries 
The results and analysis presented here are those emerging from the baseline 

scenario model runs. For further details of the parameters applied see work under task 

3. 

Initial state 

Feedstocks 

The GLOBIOM model framework is initialized at year 2000, and as a result, already the 

initial year of this project, 2010, is a model result. In other words, the model is 

initialized and calibrated to statistic for the year 2000, after which the model projects 

the development between 2000 and 2010. However, to improve on the representation 

of specific feedstocks where historical data is not available, or where key-changes in 

trends have occurred, the model was complemented with data and analysis derived 

from Task 1 for year 2010. In particular, production of industrial by-products, trade of 

wood pellets, collection of fuelwood, and collection of recovered wood and waste, was 

complemented with information from Task 1. 

 

In should though be kept in mind that, the 2010 model outputs should not be directly 

compared with the statistics for the year 2010 alone as the GLOBIOM outputs are 

representative of the development over an average of 2015-2015.  

 

To analyse the initial state of the model, we here compare the model numbers for 

2010 with reported statistics in FAOstat, Forest Europe (2011, 2015) and the Joint 

Wood Energy Enquiry (2011). Tables 5.3.1 and 5.3.2 show key production and trade 

figures for the three countries. It is noteworthy that the different statistical databases 

are not unanimous and that there are high uncertainties concerning collection of 

specific feedstocks: the reporting practices vary between different EU Member States, 

and especially for non-traded feedstocks, such as firewood and industrial by-products, 

the data is based on approximations and experts evaluation. For further information 

concerning feedstock availability and use, we refer to the Task 1 report. To explore the 

initial state in the model in more detail, historical data from FAOstat is compared to 

the model initial state in figures 5.3.1 to 5.3.3 for those feedstocks where long-term 

historical data is available. 

 

As can be seen from Figure 5.3.1, GLOBIOM follow the same historical trend as 

FAOSTAT for all the three countries. However, estimates for industrial roundwood 

production in 2010 are somewhat higher than those reported by FAOstat for Germany 

and Finland. For these two countries, GLOBIOM projects higher domestic production of 

industrial roundwood than reported in the statistics. The reason for this is the global 

recession of 2009/2010, which abruptly decreased demand for industrial roundwood 

and is clearly visible in the statistics. However, the effect of the economic recession is 

not captured in the model as the year impact of the recession and rebound effects 

have to be jointly represented within the model framework. The case of Finland 

highlights this, where the recession is seen to have a clear impact on the production 

valued for 2008 and 2009, but where already in 2014 the actual roundwood 

production is in line with the trend projection by GLOBIOM. The GLOBIOM projection 

of domestic roundwood production for Germany is also higher than statistics due to 

the impacts of the global recession. For Germany, there was a clear peak in the 

reported industrial roundwood production for 2000 according to which the GLOBIOM 

numbers are initialized. While the overall trend in the statistics would propose a lower 

production in the long term, it has been noted that statistics for industrial roundwood 
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production in Germany are likely to be an underestimated (cf. Mantau et al. 2010a, 

who approximate a 20% underestimate in the statistics). Initializing the model 

production figures for Germany using the relatively high value of 2000 is supported by 

industrial material balance numbers, which suggest a higher domestic production of 

industrial roundwood in Germany than given in the FAOstat. That the production levels 

of industrial roundwood has been initialized to a higher level than FAOSTAT may 

slightly underestimate the future production potential of wood products in Germany as 

a higher level of wood is already being harvested for the domestic forest resources. 

Also, it may lead to a slightly lower dependence for Germany on imported sources of 

biomass.  

 

The estimates for recycled wood in 2010 is commonly acknowledged to be highly 

uncertain and differs highly between sources (here, only recovered wood for energy 

and wood based panels are considered). The uncertainty surrounding availability of 

recovered wood both relates to how different sources of data have been collected and 

conversion factors being applied. As an example, in the Joint Wood Energy Enquiry 

(2011), statistics for recycled wood are reported in tonnes and converted into cubic 

metres using the conversion factor of 1.67 m3/tonne. Forestry Statistics 2009 

(Forestry Commission, 2009) instead uses a conversion factor of 1 tonne being 

equivalent to 2.5m3 of recycled wood. In Task 3, the uncertainty of the statistics and 

future development of recovered wood was analysed further on the level of EU28, by 

simulating different levels of recovered wood availability. In other words, the impact of 

an increasing or decreasing future level of recovered wood was assessed. It was found 

that changes in the amount of wood recovery mostly affected pellet imports and SRC 

production: that is, the domestic production level of semi-finished woody material was 

found to be robust to changes in recovered wood availability. Hence, while the 

differences in the statistics for this feedstock are acknowledged, the impact of the 

uncertain statistics is likely to be minor for the estimates of future production of 

woody products. 

 

The figures for imports of roundwood, pellets and wood chips in Table 5.3.1 were 

extracted from the Joint Wood Energy Enquiry (2011), to compare with the GLOBIOM 

numbers for 2010. Germany was a net importer of roundwood in 2010 (FAOstat), 

while the GLOBIOM numbers assume it a net exporter. As shown in Figure 5.3.2, the 

trend of roundwood trade in Germany has changed very recently, and GLOBIOM 

instead assumes a continuation of the historical trend. While the difference between 

the model results and statistics is notable when looking at trade statistics, the total 

German roundwood trade is still only a fraction of the total domestic roundwood 

harvests, and is not likely to have a large impact on the projected future development 

in Germany. For Italy, the model predicts stable roundwood imports after 2000, while 

the statistics show that the imports have turned into a slight decline. This 

development reflects the economic recession not represented by the model, while the 

model is more representative when looking at long term development of Italian 

roundwood imports. For Finland, the net import of roundwood in 2010 is higher in 

GLOBIOM than the statistics. The trade of roundwood to Finland shows large yearly 

fluctuations. A strong increase in trade can be seen after 2000, followed by an abrupt 

drop in 2008 due to roundwood export tariffs introduced in Russia.  
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Table 5.3.1: GLOBIOM modelled vs reported amounts of industrial roundwood 

production, recycled wood, and pellets, roundwood and wood chips net imports for 

Finland, Germany and Italy. (Million m3) in 2010. 

 
Germany Finland  Italy 

 
Model Statistics Model  Statistics Model Statistics 

Industrial Roundwood 
 

55 45 53 46 4 2.6 

Pellet imports 
 

4.2          0.25 0 0.014 3.3 0 

Roundwood net imports 
(FAOstat) 

-2.0 3.9 9.3 5.8 5.8 3.2 

Wood chip net imports 
(FAOstat) 

-2.4 -1.3 2.2 3.4 2.1 1.1 

       

 

  

 

Table 5.3.2: GLOBIOM recycled wood vs reported recycled wood in 2010. 

 

 
Germany Finland  Italy 

Model, 1000 m3 12.5 0.4 3.5 

 
EUWood, 1000 m3 * 

10.3 1.3 6.5 

 
JWEE (1000 m3)** 

No value 
 4.5  

(2.7 tonnes) 
 1.8  

(1.1 tonnes) 
*EUWood reports “total post-consumer wood”, which includes both recovered wood used for energy and 
material, as well as recovered wood that goes to landfill. In GLOBIOM, only recovered wood used for 
material or energy is accounted for. 
** reported in JWEE as tonnes and converted to m

3
 using a conversion factor of 1.67 m

3
/tonne as in JWEE.  
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Figure 5.3.1: Industrial roundwood production from 1980-2014 on continuous line 

(FAOSTAT) and GLOBIOM industrial roundwood production from 2000 onwards 

(hatched line). 

 

 
Figure 5.3.2: Net imports of industrial roundwood from 1980-2014 on continuous line 

(FAOSTAT) and GLOBIOM net industrial roundwood imports from 2000 onwards 

(hatched line). 
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Figure 5.3.3: Net imports of wood chips from 1980-2014 on continuous line 

(FAOSTAT) and GLOBIOM net wood chips imports from 2000 onwards (hatched line). 

 

Semi-finished forest products 

In figures 5.3.4 to 5.3.6, the initial production values of semi-finished woody products 

from the model are compared to historical development according to FAOSTAT. The 

figures show the production values for sawnwood, wood-based panel and pulp 

production in the case studies as these are the semi-finished wood products for which 

long-term statistics are available in FAOSTAT. For all of these product classes, 

GLOBIOM was initiated to match the reported production values of FAOSTAT for the 

year 2000. As seen in the figures below, the production levels for all product 

categories and case study countries estimated by GLOBIOM are in line with historical 

development of these products. However, there are some fluctuations in the actual 

production numbers reported by FAOSTAT between 2000 and 2014 that are not 

captured by the model.  

 

For Italy, sawnwood production (Figure 5.3.4) in the GLOBIOM results for 2000-

2014 are well in line with the observed production. However, sawnwood production 

industry is relatively small in Italy. For Finland and Germany however, there are large 

fluctuations in the reported statistics, leading to some discrepancies between the 

model estimates and the statistics. In Germany, sawnwood production increased 

rapidly between 2004 and 2007, to fall back over the course of one year in 2008. The 

production recovered somewhat thereafter, increasing again with a higher rate than 

observed before 2004. In GLOBIOM, this fluctuation is not reflected, but the 

sawnwood production is modelled to continue along the trend seen before 2004, 

leading to an underestimate of the production levels in 2010. In Finland, sawnwood 

production decreased in 2008 as well, and further in 2009. While there is some 

recovery of the production detected in the statistics thereafter, the GLOBIOM results 

expecting a small but steady growth after 2000 are still an overestimate of the actual 

levels. 
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Figure 5.3.4: Production of sawnwood in the case study countries from 1980-2014 on 

continuous line (FAOSTAT) and GLOBIOM net wood chips imports from 2000 onwards 

(hatched line). 

 

 

Wood-based panel production (Figure 5.3.5) is partly connected to sawnwood 

production, as particle- and fibreboard industries use the by-products of sawmills, 

wood chips and sawdust, as feedstock. Hence, the rapidly decreased production levels 

following the global economic recession in 2008 are clearly shown also in the 

production statistics for wood-based panels. Here, we consider plywood, particleboard 

and fibreboard within the same group to accommodate with FAOSTAT classification – 

in GLOBIOM. Plywood is reported separately from other panels. Historically, panel 

production has been very stable in Italy and Finland. In 2008, the production level in 

these countries decreased: in Finland only slightly, while in Italy somewhat more 

prominently. In the GLOBIOM estimates for 2010, the effect of the global economic 

recession for wood-based panel production is not fully captured for these countries, 

leading to a slight overestimation in the production levels. For Germany, the 

development of panel industries has historically been very positive. However, the 2008 

recession decreased the production levels considerably and the statistics show that the 

production levels are not yet fully recovered.  
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Figure 5.3.5: Production of wood-based panels (plywood, fibreboard and 

particleboard) in the case study countries from 1980-2014 on continuous line 

(FAOSTAT) and GLOBIOM net wood chips imports from 2000 onwards (hatched line). 

 

 

For wood pulp production (mechanical and chemical pulp combined) (Figure 5.3.6), 

the model represents actual development very well. For Germany, some small 

fluctuation in the production levels between 2000 and 2014 can be seen in the 

statistics. However, the levels oscillate closely to the level predicted by GLOBIOM for 

those years. For Italy as well, the GLOBIOM estimates for wood pulp production are 

well in line with the reported historical data. Finland is one of the largest wood pulp 

producers in the EU. The impact of the 2008 economic recession is seen clearly in the 

statistics, which show a large drop in the pulp production from 2008 to 2009, caused 

by shutdowns of several of the pulpmills in the country. Pulp production has not yet 

fully recovered to the levels reported in the beginning of the 21st century, leading also 

to a discrepancy between the GLOBIOM data for 2010 and the reported statistics. 

However, there are several large-scale pulpmills being built in Finland, e.g. the 

Äänekoski biorefinery (with pulp production capacity of 1.3 Mton) estimated to be 

finished in 2017. With these ongoing investments, it is likely that the GLOBIOM 

estimates for wood pulp production is well in line with the actual production for the 

period 2010-2020.  
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Figure 5.3.6: Production of wood pulp (mechanical and chemical pulp) in the case 

study countries from 1980-2014 on continuous line (FAOSTAT) and GLOBIOM net 

wood chips imports from 2000 onwards (hatched line). 

 

Land use development in Finland 

For Finland, the Baseline scenario estimates almost negligible changes in land use to 

2050 (Figure 5.3.7). There is some unused forest taken into use, and the overall land 

use structure of the country remains dominated by forests used for wood harvests.  

 

 

 
Figure 5.3.7. Land use development in Finland in the Baseline scenario. 
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Sectoral development in Finland 

Figure 5.3.8 shows that harvested volumes in Finland remain relatively static (74 Mm3 

in 2010, compared to 76 Mm3 in 2050). However, a greater proportion of this volume 

comes from forest residues in 2050 (11.3 Mm3) compared with 2010 (6.9 Mm3). This 

is a realistic increase given the current emphasis on increasing use of forest residues 

for bioenergy. Over the same time period, the use of firewood decreases by 2.3 Mm3, 

driven by the increasing use of disctrict heating, centralized large scale conversion 

units, and wood pellets (see the Task 3 report for furhter descriptions of how demand 

of firewood is being modelled). Between 2010 and 2030, the total use of wood for 

energy is reduced somewhat due to improved energy efficiency, but increased demand 

for bioenergy turns the trend into an increase between 2030 and 2050. Overall, 

GLOBIOM estimates an overall increase of wood for energy from 42 Mm3 in 2010 to 48 

Mm3 in 2050, which can be done in conjunction with an increase in use of wood for 

material use. 

 

The timelined wood flows in Figure 5.3.8 show some changes in imports of 

roundwood. There are also increases in sawnwood outputs and the use of industrial 

by-products for energy. However, the most noticeable trend is the doubling of 

imported wood chip from 2.2 to 4.6 Mm3 between 2010 and 2050. Chips are used for 

pulp production, but also for heating: a large part of Finland’s biomass for energy 

comes from wood chips. A majority of this import is expected outside of EU28, mainly 

from the former USSR, but also closer at hand from within EU28 such as Latvia. 

Together with the estimated roundwood imports increase from 10 to 15 Mm3 by 2050, 

the GLOBIOM projections imply an increasing reliance on imported feedstocks to fulfill 

the increasing use of wood for energy. The analysis therefore suggests that the 

increased demand for wood could partially be fulfilled by domestic harvests, but also 

requires increases in the volumes of imported feedstocks.  

 

In the Baseline scenario, the use of wood for material production in Finland stays 

relatively constant from 2010 onwards or increases only marginally, with the 

exception of increasing sawnwood production from almost 14 Mm3 in 2010 to almost 

16 Mm3 in 2050. This reflects the higher demand for sawmill by-products driven by 

increased bioenergy demand, indicating that bioenergy demand supports the 

profitability of sawmills. The large-scale biorefineries being built in Finland are not 

shown in the development of pulp industry and, consequently, nor is black liquor for 

bioenergy. If successful, these investments may increase the production of pulp to 

higher levels than estimated for 2030 and 2050, and more importantly, prove more 

effective in utilizing the by-products of pulp production in energy production than the 

current technologies. 
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Figure 5.3.8. Wood flows in Finland. 
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Land use development in Germany  

For Germany, the most notable trend is the evolution of short rotation coppice (SRC)4 

over the 2010 to 2030 time horizon (Figure 5.3.9). Also cropland area increases from 

2010 to 2050, while forest area and other land use classes remain approximately the 

same throughout the projection period.  

 

 

 
Figure 5.3.9: Land use development in Germany for the Baseline scenario. 

 

 

Sectoral development in Germany  

 

In Germany, domestic harvests increase from 75 Mm3 to 80 Mm3 by 2030, and 

thereafter stagnate until 2050 (Figure 5.3.10). There is also an increase in importation 

of wood pellets from 4.2 Mm3 to 6.6 Mm3 between 2010 and 2050.  

  

As was seen for Finland, the increase in the bioenergy demand leads to a higher 

demand for industrial by-products, driving an increase in the production of sawnwood. 

The results show a moderate increase in sawnwood production from 17.4 Mm3 in 2010 

to 21.7 Mm3 in 2050. Particleboard production is an important sector of material 

production in Germany, competing of the same feedstock with bioenergy production 

(wood chips and sawdust). In the model, we see that the increased by-products are 

directed to bioenergy production, while the particleboard production level is projected 

to stay constant from 2010 through 2050.  

 

Due to unreliable data on the historical development and current levels of recycled 

wood use, this feedstock was held constant within the model at 2000 levels. To 

investigate the impacts of this assumption, different levels of recycled wood were 

simulated and analysed on the EU level as part of Task 3. The wood flow analysis for 

                                           
4 SRC is defined as poplar and willow in the model. Grasses, such as miscanthus and 

other energy perennials are under cropland 
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Germany shows a consistently small amount of recycled wood being driven through 

the material route, with the majority going to the energy route. This is not fully in line 

with the wider resource efficient drive to promote collection and reuse, where 

Germany has been in the forefront of promoting new policies. This may be due to the 

assumption of constant recycled wood. 
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Figure 5.3.10: Wood flows in Germany. 

Land use development in Italy  

In Italy, the most noticeable trend is the decline in the share of ‘other natural land’ 

and the increase in share of both used and unused forest and the emergence of SRC. 

The other natural land refers here to a mix of land (excluding that protected for nature 

conservation) that cannot be classified to any of the other classes (abandoned 

cropland, unused grassland, etc.). In Italy, the change detected in this land class is 

attributed largely to abandoned agricultural land which changes to scrubland and 

eventually unmanaged forest since the area of land in agricultural use in Italy has 

been declining over the past decade. The results for Italy show the land uses of 

cropland, SRC, grassland and forestry all expanding to 2030 and other natural land 

contracting by over 3,500 ha. A prominent trend in Figure 5.3.11 below is also the 

expansion of forestry in Italy, which is further explored in Figure 5.3.12. In Figure 

5.3.12 it is seen that majority of the increase in forest land in Italy results from 

afforestation (reported as a cumulative afforestation since the year 2000). As seen in 

Figure 5.3.11, most of this new forest area falls under the unused forest category, 

indicating that most of this land use change is a result of natural afforestation rather 

than active efforts to increase the areas managed for timber production. An example 

of such natural afforestation is abandoned agricultural land converted naturally over 

time to the ‘unused forest’ category. The model predicts linear afforestation levels, 

reflecting the relatively linear historical trends noted for Italy in FAOSTAT. However, it 

is possible that over time the levels of afforestation would level off, in particular if this 

development was the result of conversion of abandoned agricultural land.  

 

For Italy, as for Germany, there is significant expansion in SRC use for energy 

(shifting from 0 ha in 2020 to 186 thousand ha in 2050 (Figure 5.3.11 and Figure 

5.3.13). However, cropland expansion in Italy is less prominent than in Germany. 

 

 

 
Figure 5.3.11: Land use development in Italy in the Baseline scenario. 
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Figure 5.3.12: Total forest area and the cumulative afforested area since 2000 in Italy. 

Sectoral development in Italy  

The model outputs show significant domestic impacts in terms of land use change in 

Italy. However, the forest harvest level is not projected to increase notably: between 

2030 and 2050 it will even turn into a decline (Figure 5.3.13). Instead, there are 

noticeable rises in roundwood imports (6.6 Mm3 in 2010 to 11.5 Mm3 in 2050) and 

pellet imports (3.3 Mm3 in 2010 to 4.2 Mm3 in 2050). This implies a further reliance of 

the Italian biomass use and land use system on SRC and biomass imports, instead of 

forest harvests. 

 

In Italy, the total amount of wood used for bioenergy production shows the same 

pattern as seen for Finland, with energy efficiency improvement decreasing the use of 

firewood between 2010 and 2030, and pulling down the total amount of wood used for 

energy. However, there is a clear increase of wood biomass used for energy after that: 

the total energy use of wood increases from 19 Mm3 in 2030 to 24 Mm3 in 2050. Most 

of this increase results from the development of SRC, which is shown to develop in 

Italy only after 2030. 

 

On the material side, wood used in the production of semi-finished woody products is 

projected to increase from a total of 13 Mm3 in 2010 to almost 18 Mm3 in 2050. As the 

domestic harvests decrease slightly over this time period, the increase is sourced 

almost fully by increased roundwood imports. In Italy, sawnwood industry is projected 

to increase in line with what was seen in other case study countries as well. However, 

also particleboard production increases, and the energy use of industrial by-products 

is relatively smaller in Italy than in Finland or Germany.  

 

As for Germany, the level of recycled wood remains low within the analysis. As 

discussed earlier, this may be an underestimate in the long run, given other policy 

processes and emphasis on the wider bioeconomy and circular economy. 
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Table 5.3.13: Wood flows in Italy. 
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Future trends and policies – key points identified in the modelling 
analysis.  

Land use and land management developments 

The shifts in land use identified in the analysis are most notable in Italy with 

significant decline in the natural land category, expansion in unused forest and 

expansion in SRC areas. The latter reflects current policies encouraging SRC in Italy 

and there are precedents for poplar expansion in northern Italy that might be built 

upon. The model predicts significant additional expansion in SRC land and there 

remains a question over the likelihood of this transition. There are known to be 

potentially significant barriers to SRC expansion including farmer attitude to uptake. 

Also, the question of water availability was not addressed is this study, but should not 

be neglected in the case of Italy were local water availability may constraint the 

development of SRC due to its inherent high water demand. Given that there already 

is locally low water availability in southern parts of Italy, the question remains if there 

are sufficient water levels for fulfilling future demand. There is, therefore, a question 

as to whether the significant increase in SRC predicted might actually occur. Moreover, 

the land use changes envisaged in natural land and unused forests, due to natural 

afforestation and other abandonment processes, may also be subject to change were 

policies put in place to promote additional production or to cause market pressures to 

shift. Changes in production would potentially lead to abandoned land coming back 

into production. Such pressures might include the increasing interest in advanced 

biofuel production in Italy, as associated policy support. While much of the emphasis is 

on waste and residue based fuels, these will commonly require additional energy crop 

based feedstocks to supplement and or balance supply. 

For Germany, the same queries could be raised regarding the SRC expansion as for 

Italy i.e. whether the price and policy stimulus are strong enough to overcome the 

known barriers to SRC uptake. This would impact on the resource base in Germany 

and Italy and may lead to different patterns of feedstock use and land use change – as 

investigated in the sensitivity analysis under Task 3.  

For Finland, land use is anticipated to remain largely static under the model 

outcomes and the policy assessment, but there may well be potential changes in 

management practices as a consequence of a move towards an expanded 

bioeconomy, however, the balance of land uses is anticipated to remain stable. There 

is also a potential for geopolitical issues to impact on levels of harvest and most likely 

land management decisions: In the dispute between Russia and Europe, Russia has 

flagged possible sanctions in the timber trade. This would potentially impact 

significantly on elements of the Finnish woody biomass chain, specifically birch 

pulpwood and wood chips imported from Russia. This increases uncertainty and, if 

action were taken, would change potential patterns of demand and hence forest 

management decisions5.  

Sectoral developments 

In all there three countries there is an increasing recognition of the potential future 

demand for new products and material/energy flows as part of a wider bioeconomy. In 

Germany, this has translated into efforts focused on: securing the sustainability of the 

wider material use as well as energy use, including consideration of more resource 

                                           
5
 For further details see:  

http://yle.fi/uutiset/russian_forestry_sanctions_a_severe_blow_to_finland_industry_w

arns/8128848  

http://yle.fi/uutiset/russian_forestry_sanctions_a_severe_blow_to_finland_industry_warns/8128848
http://yle.fi/uutiset/russian_forestry_sanctions_a_severe_blow_to_finland_industry_warns/8128848
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efficient use of biomass; a bioeconomy strategy and research strategy and significant 

investment in novel biomaterials. In Finland, alongside interest in the wider economic 

potential of a bioeconomy (although arguably this is in many ways effectively in place 

already), concern over the impact of a potential expansion of lignocellulosic biofuel 

production on the wider bioenergy sector for heat and power has been raised, with 

strategies put in place to consider needs and conflicts. In Italy, biomass production is 

being pushed to expand energy use, however, solid bioenergy is not the only driver 

with a stated desire to expand an emerging advanced biofuel industry. There is also a 

rising interest in the bioeconomy and bio-products.  

These policies and trends towards action on the wider bioeconomy may change the 

balance of inputs and feedstocks used into the future for material and energy uses. In 

particular there is an emphasis on increasing the use of recycled wood, but also 

increased focus on the maximising the efficient use of uncontaminated industrial by-

products emerging from the material use of lignocellulosic material.  

 

Conclusions 
 

The purpose of this task was to assess the current situation with respect to resource 

availability, use, and the associated policies in three contrasting case study countries. 

The country-level projections by GLOBIOM have been reviewed in the context of 

current practices and national policies.  

 

From a resource perspective, the three countries examined here have contrasting 

situations. In Finland, there is an abundant forest resource which is intensively 

managed and harvested. There is a highly evolved and progressive timber and pulp 

industry and renewable energy from wood is already in common use. There is not so 

much scope to increase SRC outside of the extreme south of the country due to the 

climate. The resource situation was not predicted to change drastically over the course 

of the modelled period to 2050. In Germany, significant forest resources are available, 

but slightly less intensively managed than in Finland. However, the domestic forest 

biomass resources are still sufficient to supply a very active wood industry. To meet 

future increases in bioenergy demand, GLOBIOM found that the agricultural land in 

Germany may provide an opportunity for increased SRC production. In Italy, the 

forest area covers the same proportion of the country as for Germany. However, much 

of this forest is not actively managed and the scale of the wood industry is smaller 

than in the other two case study countries. Model outputs showed a decrease in other 

natural land and an increase in the forested area over the time period of the project. 

From a policy point of view, the policies and incentives available in each country 

generally reflect the particular resource availability. The emergence of an emphasis on 

the bioeconomy is evident in all three countries and there is an increasing recognition 

of the increasing demand for new products and material/energy flows as part of this 

wider bioeconomy. For all three case study countries, the projected biomass use over 

time to 2050 was found to be in line with the current resources and policies in place.  
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