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ABSTRACT 

Input to this report has been supplied and compiled by Bioreg partners BIOS, CEDEN, EUBIA and BRG (with 

associates Renova and Göteborg Energi) April-Dec 2017. It focuses on national as well as regional policy measures 

for wood waste, regional overviews on wood waste valorization practices, case studies of the same and key 

findings for each model region. 

EXECUTIVE SUMMARY  

This report examines different aspects of the demonstrator case studies of effective wood waste industrial 

ecosystems developed in the demonstrator regions in Sweden, Germany, Austria, Italy and the UK. In this purpose, 

the policy targets relevant to wood waste valorisation are identified, before an overview of the wood waste 

valorisation practices is given.   

The report identifies existing targets and programmes for wood waste valorisation, provides information on the 

success rate of policy implementation in the 5 regions and highlights hindrances and beneficial factors for the 

implementation of policy goals. Policy goals promoted in Europe, in particular with regard to the waste wood 

cascading use, are studied, and based and the hierarchy of waste management. Moreover, the report attempts to 

point out the main policy measures which influence the valorisation of waste wood, and the success factors which 

stimulate it. 

The study of the different regions shows that several criteria influence the waste wood valorisation: geographical 

context (energy resources, forest, building), industrial context (presence of a panel industry and strategy in terms 

of use of recycled wood in the production of panels), national policies (objectives in terms of ENR production, will 

to reduce nuclear or coal power, objectives in terms of recycling (generalisation of producer responsibility in 

Sweden)), incentives, national organisations and associations (e.g. structure for waste wood collecting in Italy, 

http://bioreg.eu/project/
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associations of waste wood recyclers in Germany (BAV) or in UK (WRA)), classification of the waste wood in force 

(Germany, UK). 

Thus, it can be can defined in each of these regions specific organisations for the valorisation of wood waste. These 

organisations, which cover the whole value chain from the collecting to the valorisation of the conditioned wood, 

including by-products managements (ash, gas emissions), correspond to efficient industrial eco-systems, which 

allow a high rate of valorisation and a sustainable management of the wood waste.  

Depending on the regions, these industrial eco-systems are based mainly on energy (Baden-Wurttemberg) or 

recycling (Italy), or both like in the UK. The cascading use, based on the principle of hierarchy of waste 

management, which imposes a recycling stage before an energy recovery, is an idea that is growing in Europe, but 

without real constraints at the moment. However, some countries such as Germany or Austria, are beginning to 

inflect regulation and policy frameworks, in order to be better comply with this model.  

These industrial eco-systems are options for sustainable valorisation in the recipient regions, where context is less 

suitable.   But it is important to remind that the different eco-systems identified and described in the model 

regions are not directly applicable in the recipient regions. Indeed, if the regulatory framework (policies, 

incentives) is more easily transferable, others aspects have to be taken into account in the objective of reproduce 

conditions of success in recipient regions, and in particular geographical and industrial context, which strongly 

influence the strategies.  

The synthesis of the identified success factors and relevant organisations and eco-systems is presented in the 

Bioreg’s deliverable 2.2. The resulting recommendations to the attention of regional authorities and industrials 

from the regions with high potential of valorisation (i.e. recipient region), in order to improve waste wood 

valorisation, figure in the Bioreg’s deliverable 2.3 and 2.4.  
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ABBREVIATIONS 

All abbreviations shall have the meaning defined either herein or in the Rules for Participation or in the Grant 

Agreement (GA) including its Annexes without the need to replicate said terms herein.  

CLC –Corine Land Cover 

EEA – European Environmental Agency 

EUROSTAT – Statistical Office of the European Communities, 

NUTS- Nomenclature of territorial units for statistics, 

OECD - Organisation for Economic Co-operation and Development 

RENEW- Renewable fuels for advanced powertrains  

LHV – Lower heating value 
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1 INTRODUCTION 

According to Eurostat (2017)
1
, in Europe in 2014, 2,320 million tonnes of waste, including industry, construction, 

demolition, energy, household were treated in the EU-28, id 4,900 t per inhabitant. 36.2 % is recycled and 4.1 % 

recovered in energy (incineration). According to the European Commission plan to achieve 50% recycling rates in 

2020, it is a big challenge for the member countries. Only few countries (Belgium, Italy…) have reached this level 

right now. Waste management is a significant issue for the current generation (Eurostat, 2017). 

Waste composition is influenced by many factors such as culture, economic development and climate. In highly 

developed countries consumption of inorganic materials (e.g. plastic, paper, aluminium) increases. In low and 

middle income countries organic fraction has a high percentage in total waste (from 40 to 85%) (Hoornweq, 

Bhada-Tata 2012). Climate also has a significant impact on waste generation. A good example is Ulan Bator 

(Mongolia) where ash in winter makes up to 60% of MSW, in summer only 20% (Hoornweq, Bhada-Tata 2012). 

Waste composition can be influenced by geography, determining building material, ash content etc. The type of 

energy source also has impact on MSW composition especially in low-income countries or regions where district 

heating systems or the electricity grid are not well developed or there are none at all.  

Forest area in the EU 28 in 2015 was around 41% (Eurostat, 2017). Currently, we observe positive trends about 

quantity of wood: according to State of Europe’s Forest 2015 an annual increase of 242,000 ha (0.9%) over the last 

25 years has been recorded. UE and local governments make efforts to protect forests. Better use of wood waste 

may help to improve the quantity and quality of forests. Wood waste can be a rich source of useful wood material.  

Beyond forest preservation, wood waste valorisation makes it possible to store carbon (recycling), to substitute 

fossils fuels (energy recovery) and to avoid bad practices (open burning, landfilling). 

Based on the technical and regulatory state of the art carried out in the model regions of Bioreg, we can define in 

each of these regions specific organisations for the valorisation of wood waste. These organisations, which cover 

the whole value chain from the collecting to the valorisation of the conditioned wood, including by-products 

managements (ash, gas emissions...), correspond to efficient industrial eco-systems, which allow a high rate of 

valorisation and a sustainable management of the wood waste. Depending of the regions, these industrials eco-

systems are based mainly on energy (Baden-Wurttemberg) or recycling (Italy), or both like in the UK. The cascading 

use, based on the principle of hierarchy of waste management, which imposes a recycling stage before an energy 

recovery, is an idea that is growing in Europe, but without real constraints at the moment. However, some 

countries such as Germany or Austria, are beginning to inflect regulation and policy framework, in order to be 

better comply with this model.  

                                                                 

1 http://ec.europa.eu/eurostat/statistics-explained/index.php/Waste_statistics/fr 
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This document presents the policy levers which have allowed the success of the models, by the implementation of 

efficient organisations, and describes the main industrials eco-systems identified for each region, taking into 

account the value chain of waste wood management. 
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2 STUDY OF THE INDUSTRIAL ECOSYSTEMS IN MODEL REGIONS  

2.1 VORARLBERG, STYRIA (AT) 

2.1.1 STUDY OF POLICY TARGETS IN REGIONS RELEVANT TO WOOD WASTE VALORIZATION 

2.1.1.1 National and regional policy targets and (regional) funding instruments  

There are several national and regional laws and regulations that promote the recycling, reuse and thermal 

utilisation of waste wood in Austria. 

 Austrian Waste Management Law (WML 2002) – national: The WML 2002 defines the overall framework 

conditions for waste management in Austria. It defines the order of priority for waste management 

measures 

1. Waste prevention/avoidance 

2. Preparation for re-use 

3. Recycling 

4. Other utilization measures (e.g. combustion) 

5. Disposal 

It also defines the areas of responsibility. Municipal waste and waste from commercial operations similar to 

municipal waste is managed by the nine Austrian provinces (municipal wood waste, demolition wood), while all 

other waste is managed at federal level (industrial waste wood streams). 

The WML 2002 and its ordinances set the rules for the separate collection of different waste categories (e.g. 

packaging waste, demolition waste or bulky waste, which all include waste wood). Waste wood from households is 

collected separately as packaging material (yellow waste containers) or as bulky waste (municipal collection 

centres). Waste wood from companies is separated at source, collected and further treated in waste collection and 

treatment companies. Waste wood from the construction industry and demolition wood is collected separately at 

source and is then further treated in designated waste collection and treatment companies. 

In the WML 2002 also the five main goals of the Austrian waste management system are defined:  

1. Harmful impacts on humans, fauna and flora, their natural environment and natural resources 

shall be avoided or otherwise be minimised, 

2. emissions of air pollutants and greenhouse gases shall be minimised, 



 

10 | P a g e  

 

This project has received funding from the European Union’s H2020 research and 

innovation programme under grant agreement no 727958 

 

3. resources (raw materials, water, energy, landscape, natural areas and landfill capacities) shall be 

preserved, 

4. the recycling of waste shall not generate a higher risk potential than comparable raw materials or 

products from raw materials and 

5. only waste that does not pose a hazard to following generations may be disposed of. 

In terms of the recycling of waste wood, there may be a conflict between goal 3 and goal 4, since a 100% recycling 

of waste wood would cause increased risks due to the high contamination of specific waste wood categories (e.g. 

salt-impregnated waste wood). 

 Landfill ordinance (LO) – national: Since its amendment of 2004, waste with more than 5 % (weight) 

organic carbon must not be disposed of in landfills. This means, that all waste wood has to be either 

reused/recycled or burned in designated heating or combined heat and power plants. 

 Recycling wood ordinance (RWO 2012) – national: This ordinance was prepared with the aim to increase 

the recycling rate of waste wood in the timber product industry (board industry) from about 28% to 45%. 

The maximum share of waste wood that can be recycled in a product increases with increasing quality 

(e.g. decreasing contents of harmful substances). For Waste wood that meets strict limiting values for 

harmful substances, even the end-of-waste status can be declared. The end-of-waste status for recycled 

wood is tied to a designated use. Recycled wood products may be used only in installations serving the 

production of wood-based materials.  

 Waste incineration ordinance (WIO) – national: In this ordinance the framework conditions for waste 

incineration plants, including waste wood combustion plants are defined. It is based on the respective EU 

directives (2000/76/EG and 2010/75/EU). There are no targets regarding waste wood incineration in 

Austria. 

 National Waste Management Plan (NWMP 2017) – national: The current state of the Austrian waste 

management system is evaluated in form of a federal waste management plan, which is issued every five 

to six years. The document includes waste statistics, sets mid-term targets for waste prevention, 

collection, treatment and recycling ratios and provides strategies to reach these targets. The actual 

federal waste management plan was released in a preliminary form in early 2017. The final form is 

expected to be issued in the second half of 2017. No specific targets dealing with waste wood are 

included in the current plan but there is a general target that aims for a reduction of waste streams from 

commercial operations. 

 Waste management plan of Vorarlberg (WMPV 2016) - regional: The actual waste management plan of 

Vorarlberg was issued in 2016. No specific targets for waste wood are defined in the current WMP of 

Vorarlberg but the sorting and treatment quality for bulky waste, which also includes waste wood, shall 

be further improved in the future. 

 Waste management plan of Styria (WMPS 2010) - regional: The actual waste management plan of Styria 

dates from the year 2010. No specific targets for waste wood are defined in the latest WMP. The main 

reason for that is the already very high waste wood recycling rate in Styria, which is at about 83%. 
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 Funding schemes - national: In principle, there is a funding scheme for plants for the generation of heat 

and electricity from waste wood (Ökostromgesetz, renewable electricity law). The plants are funded via 

increased feed in tariffs for the electricity produced. However, the feed-in tariffs are only slightly above 

the current market prices and the total amount of money designated for the funding scheme is limited. So 

in fact no new waste wood incineration plants have been built in Austria within the last few years. 

 

As a consequence of the Austrian legal framework conditions and especially the ban of organic waste (including 

waste wood) from landfilling, a dense network of municipal and commercial waste wood collection, treatment and 

recycling operations exists. Especially the separate collection of waste wood from other waste streams and the 

separate collection of individual waste wood qualities is key to a high recycling rate. The large board 

manufacturing companies have their own departments specialised on the valorisation of waste wood sources and 

also issue their own waste wood collection guidelines to generate waste wood streams with high qualities. 

2.1.1.2 Success rate statistics 

Since the commencement of the LO in 2004, the amount of landfilled waste wood decreased towards zero. At the 

same time, the recycling and incineration of waste wood increased significantly. Current data from Styria show, 

that 100% of the waste wood is either recycled or thermally used (see Error! Reference source not found.). 

 

Figure 1. Pie chart for waste wood utilization in Styria 

83,53%

16,47%

Waste wood reused/recycled Waste wood thermally utilized

Particle board industry
Paper industry
Furniture industry
Composting

Waste wood incineration plants
Co-firing in biomass plants
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In Vorarlberg, the share of thermally utilised waste wood is with about 31% significantly higher. This is due to the 

rather high capacity (compared to the annual waste wood generation in Vorarlberg) of the waste wood 

incineration plant in that province. Regarding the share of waste wood in the total amount of wood used for board 

production, current data are not available, but the share of waste wood (or recycling wood as it is called if used 

under the terms of the RWO) in board production increased significantly since the commencement of the RWO in 

2012. In general a trend from combustion to reuse can be observed. According to the Austrian WMP 2017, more 

than 70% of the waste wood collected in Austria (this excludes most of the bark, shavings, cuttings and saw dust, 

which are usually directly used at the source for direct energy generation or the production of pellets) is recycled 

in the board industry. Though, most of the waste wood recycled comes from industrial sources. The recycling ratio 

of waste wood (i.e. the share of waste wood collected that is finally recycled) from municipal sources (via the 

yellow waste containers or municipal collection centres) is only 19% (which is still above the EU target). 

2.1.1.3 Hindrances and beneficial factors 

The main beneficial factors for the recycling or thermal utilisation of waste wood in Austria are: 

 Current legal framework conditions that 

o prohibit the disposal of waste wood on landfills (LO) 

o promote the separate collection in general and 

o promote the use of waste wood in wood products such as particle board, ply wood or OSB 

(RWO). 

 A dense net of municipal waste collection centres and the foundation or expansion of commercial waste 

management operations promoted by the WML 2002. 

 Short distances to the next waste collection centre for private suppliers and the wide range of waste 

management services commercial and industrial waste wood suppliers can chose from enable an easy and 

convenient manipulation, sorting, treatment and end-use of waste wood in Austria. 

 But not only the legal regulations themselves are important but also the establishment of a successful 

waste management system (WMS) is inevitable. The WMS covers municipal (via waste collection centres 

of the communities) and commercial/ industrial waste wood (via waste wood management operation and 

services) streams and provides the infrastructure and logistics needed to collect, sort and treat the waste 

wood streams in a way that the highest possible added value for the communities and industries can be 

generated.  

The main hindrances are currently caused by the shift from thermal utilisation to recycling. Although an increased 

share of recycled waste wood is positive, existing thermal utilisation plants face problems in regard of fuel supply 

since the RWO puts some pressure on the waste wood to energy market.  
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2.1.2 OVERVIEW OF WOOD WASTE VALORIZATION PRACTICES 

Error! Reference source not found. gives an overview of the valorisation of waste wood within the context of 

wood use and legal framework conditions in Austria.  

 

Figure 2. Waste wood valorisation in Austria 

2.1.2.1 Subdivision of wood waste use in the region:  

Most of the bark, shavings, cutting and saw dust is directly used at the source, either as fuel (paper mills, sawmill) 

or raw material (e.g. pellet production). Apart from that, the main share of the waste wood generated in Styria and 

Vorarlberg is recycled in the board industry. Waste wood from different sources is pre-sorted at the site of origin, 

collected and treated in several waste wood collecting and treatment operations and then transported to the 

respective board manufacturing companies. Since there are not any board manufacturing companies in Styria or 

Vorarlberg, the waste wood is transported to neighbouring provinces such as Tyrol, Salzburg and Lower Austria. 

Smaller amounts are used in composting or as raw material for furniture and building construction. The remaining 

share is thermally utilised in waste wood combustion plants or other waste incineration plants. 
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2.1.2.2 Overview of the value chain and valorisation mechanisms  

Board industry: The following waste wood categories may be used in board production: 

 municipal bulky waste from waste collection centres 

 demolition wood 

 packaging (pallets etc.) and other similar used wood products 

 used board products (particle board, OSB) 

The following waste wood categories may not be used in board production: 

 waste wood containing halogenated organic compounds or wood preservatives (these type of waste 

wood does not meet the limiting values of the recycling wood ordinance) 

 MDF board (MDF board turns to dust during the treatment process and is therefore not used) 

 fine fraction from the treatment and grinding of waste wood (these type of waste wood does not meet 

the limiting values of the recycling wood ordinance) 

As an example of a typical value chain for waste wood to board manufacturing the operation of a medium scale 

waste wood collection and treatment company is described in more detail below. 

The company, located in the south eastern part of Styria, collects about 20,000 t of waste wood per year from 

surrounding municipal waste collection centres, construction and demolition sites and industrial operations. The 

collected waste wood is distributed among three different qualities: chemically untreated waste wood (e.g. 

palettes, wooden packaging), treated waste wood suitable for recycling and treated waste wood suitable only for 

thermal utilisation. Error! Reference source not found. shows the waste wood storage area of the company with 

different waste wood qualities.  
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Figure 3. Waste wood storage area with different waste wood qualities 

While chemically untreated waste wood is directly forwarded to the next treatment step (grinding, screening), the 

chemically treated waste wood fractions need to be separated in two different fractions: 

 a fraction usable for recycling in the board industry (old furniture, glued laminated, painted or coated 

waste wood) and 

 a fraction only usable for thermal utilisation (windows, railway sleepers, or waste wood treated with 

wood preservation agents). 

The waste wood treatment plant comprises several grinding and screening steps, ferrous and non-ferrous metal as 

well as glass and stone removal, a drying step and the necessary conveying equipment (see also Error! Reference 

source not found.). Finally, the treated waste wood is transported to the board industry. 
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Figure 4. Part of a waste wood treatment plant 

Due to the many different potential waste wood sources that can be used in the board manufacturing process, 

many different stakeholders may be included. These are: 

 operators of municipal waste collection centres (usually municipality but also commercial operations) 

 waste collection and treatment companies 

 transport companies 

 board manufacturing companies 

 stakeholders involved in the board business (wholesaler, building supply stores, end users) 

Composting: The following waste wood categories may be used in compost production: 

 tree and bush cuttings 

 saw dust and wood chips 

 bark 

 chemically untreated wood 

Due to the many different potential waste wood sources that can be used in the composting process, many 

different stakeholders may be included. These are: 

 wood processing companies 

 municipal enterprises 

 operators of municipal waste collection centres (usually municipality but also commercial operations) 

 waste collection and treatment companies 
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 transport companies 

 composting plants 

 stakeholders involved in the compost business (wholesaler, gardening and building supply stores, end 

users) 

Furniture manufacturing and reuse in construction: The following waste wood categories may be used in furniture 

manufacturing and construction: 

 old furniture 

 demolition wood 

 other used wood products 

The sources for furniture manufacturing depend on the final product, which may vary from stools to complete 

kitchens or cross bars for the construction of ceilings. The waste wood is cleaned and paintings and coatings are 

usually removed, before the wood is used for different products. The recycling of waste wood for furniture 

manufacturing and construction is usually done in small to scale enterprises like carpenter’s or joiner’s workshops.  

Due to the many different potential waste wood sources that can be used in the process, many different 

stakeholders may be included. These are: 

 furniture manufacturing companies 

 construction companies 

 municipal enterprises 

 operators of municipal waste collection centres (usually municipality but also commercial operations) 

 waste collection and treatment companies 

 transport companies 

 carpenters and joiners 

 stakeholders involved in the furniture and construction business (wholesaler, gardening and building 

supply stores, end users, construction companies) 

Thermal utilisation: The following waste wood categories may be used in thermal utilisation: 

 municipal bulky waste from waste collection centres 

 demolition wood 

 packaging (pallets etc.) and other similar used wood products 

 used board products (particle board, OSB, MDF) 

 waste wood containing halogenated organic compounds or wood preservatives 

In principle, all types of waste wood can be thermally utilised. However, due to the fact that recycling and reuse 

have a higher priority in the hierarchy of waste management measures than thermal utilisation and the large 

amount of waste wood that is used on the board industry, the amount of waste wood that is thermally utilised in 
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Austria is rather small (this does not include the larger amounts of bark, cuttings and shavings that are used for 

energy production directly at the site of their generation). The better waste wood qualities are utilised in heating 

and combined heat and power plants. Heavily contaminated waste wood such as waste wood containing 

halogenated organic compounds or wood preservatives are combusted in designated waste incineration plants.  

Due to the many different potential waste wood sources that can be used in the process, many different 

stakeholders may be included. These are: 

 wood processing companies 

 furniture manufacturing companies 

 construction companies 

 municipal enterprises 

 operators of municipal waste collection centres (usually municipality but also commercial operations) 

 waste collection and treatment companies 

 transport companies 

 operators of biomass heating and combined heat and power plants as well as waste wood incineration 

plants 

2.1.3 FINDINGS 

The situation in Styria and Vorarlberg shows that with the right legal framework conditions the reuse/recycling or 

thermal utilization of waste wood can be promoted successfully.  

But not only the legal regulations themselves are important but also the establishment of a successful waste 

management system (WMS) is inevitable. The WMS covers municipal (via waste collection centres of the 

communities) and commercial/ industrial waste wood (via waste wood management operation and services) 

streams and provides the infrastructure and logistics needed to collect, sort and treat the waste wood streams. 

Large fractions of the waste wood generated every year in Austria are recycled and reused, contributing to the 

cascading use of wood in a way that a high added value for the communities and industries can be generated.  

2.2 KARLSRUHE, BADEN-WURTTEMBERG (DE) 

2.2.1 STUDY OF POLICY TARGETS IN REGIONS RELEVANT TO WOOD WASTE VALORIZATION 

2.2.1.1 National and regional policy targets and (regional) funding instruments  

AT A NATIONAL SCALE 

 Development of renewable energy 
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Under the terms of the EU Renewable Energy Directive (Directive 2009/28/EC), Germany has committed to a 

legally binding target of sourcing 18 per cent of its gross final energy consumption from renewable energy sources. 

The central pillar of the German renewable energy regime is the fixed feed-in tariff system (guaranteed tariff for 20 

years) combined with a guaranteed right of access to the grid for renewable energy projects. The Renewable 

Energy Sources Act or EEG (first text in 2000) is a series of German laws that originally provided a feed-in tariff (FIT) 

scheme to encourage the generation of renewable electricity.  

Grid operators must connect renewable energy plants to their grid and remunerate generators for all the energy 

they feed into the grid according to the fixed FiT system.  

So far, policies have been favourable to bioenergy in Germany. Thus, 80 % of waste wood is directly valorised in 

energy, without entering in a multi-stage cascade system. Indeed, energy use of wood was supported by the 

Renewable Energy Sources Act (EEG), Renewable Energies Heat Act (EEWärmeG) and Market support programme 

incentivising wood in household’s fireplace, reduced value added tax (VAT) rate of 7% instead of 19% for wood 

pellets and firewood. Even if the support has decreased within new EEG 2017, competition between energy and 

material still remains. 

Germany continues to provide a stable regulatory framework for renewable energy projects. After the scheduled 

nuclear exit, renewable energies are the only choice for clean and more environmentally friendly power and a 

substantial and steady increase of renewable generation capacities in Germany is likely. 
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Figure 5. Objectives for the energy transition2 

Overall, the following main policies promote the use of waste wood for energy: 

- Pollution Control Act on inicineration and co-incineration - 17. BImSchV) 

- German Renewable Energy Sources Act “EEG”  

o implementation of EU Directive 2009 the promotion of the use of energy from renewable 

sources. 

o 18% of gross final energy consumption by 2020 

o feed-in tariff system combined with a guaranteed right of access to the grid for renewable energy 

projects 

-  FIT applied 20 years after commissioning 

- Overall policy “energy transition” aiming to : 

o phase-out nuclear energy by 2022,  

o to significantly reduce fossil energy use in the longer-term (i.e. by 2050) : generate 80 % of 

renewable electricity and achieve GHG emission reductions in parallel. 

 Sorting 

Sorting is the rule in Germany. Wood waste from households is collected separately at collecting points. Wood 

waste from companies and mainly packaging is separated at source, collected and transferred to recycling 

companies for material recovery (panel). Wood waste from the construction industry is collected separately. 

The waste management act (2012) and “producer responsibility” have allowed the development of an efficient 

collecting of waste. 

 Utilisation cascade in Germany 

 “Cascade use or “cascading” of woody biomass is increasingly being discussed as a key principle upon which to 

base efficient utilization of wood, especially in the European Union (EU). Cascading does not have one universal 

definition, although a common theme is that “material use of wood should be prioritized over energy use of 

wood”. In recent years, the cascading concept has been emphasized in EU Bioeconomy Strategy, the EUCircular 

Economy Package and the EU Forest Strategy. As of September 2015, the cascading principle is also part of EU 

legislation as part of the so-called "iLUC Directive” that largely governs the role of biofuels in the EU’s climate 

change mitigation policies up until 2020. However, there is no clear consensus on a clear and precise definition of 

what cascading actually entails”
3
. 

                                                                 

2 Dimitri Pescia, Agora Energiewende, Senior Associate. La transition énergétique allemande. Carbone et climat, coût, gestion de l’intermittence 
avec un focus sur le secteur électrique. Paris. Avril 2015. 
3 IEA Bioenergy. Cascading of woody biomass: definitions, policies and effects on International trade. 2016 
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Some studies give nuances to this strategy to give priority to material recycling : “Wood is a product with a strong 

regional anchoring therefore any support for the utilisation of wood could be considered as a contribution to 

regional development. The different options to utilise wood should consider the most appropriate use of wood in 

each context. In some cases energy use may be the most efficient use of wood, due to supply volumes, or lack of 

suitability for material use”.
4
 

The Waste Wood Ordinance regulates practical matters in Germany’s waste wood sector (this ordinance, which set 

up threshold for recycling and lays down a classification of wood waste is described in the Bioreg deliverable 1.2). 

Since 1
st

 June 2012, the Closed Loop Substance Management Act (KrWG) has provided new impulses for the waste 

wood material flow which are now considered. At the same time, the German Government introduced a 

programme for resource efficiency, underlining the importance it places on a closed loop system for the 

responsible use of resources
5
.  

The Closed Loop Substance Management Act set that, depending condition, amounts and contents of the waste 

matter, the recovery process will consist of a sequence of recycling measures and finally energy recovery. The 

intention is that cascade principle should become a model of further secondary regulations for specific materials. 

According to Carus and Al (2014), “Cascading use of biomass takes place when it is processed into a bio-based final 

product and this final product is utilised at least once more either for material use or energy”.  

The newest Renewable Energy Act (EEG 2017) may promote the cascade-use of A I waste wood in particular, 

previously to be intended for energy purposes because up to now, the goal of extending the value chain has not 

been directly supported.  

Nonetheless, the government incentives to the energy sector is not the only bottleneck that the use of A I waste 

wood as raw material in the wood-based industry has to overcome. The peak availability, collection logistics 

(collection centers and transportation) and recycling facility location are some of the parameters that must be 

considered in order to design the “best” supply chain network for A I waste wood. Another important factor that 

encourage the use of the waste wood for energy production is the sale price. Whereas the sale price of the A I 

waste wood for energy purposes ranges between 70 and 80 € per ton, the sale price of A I waste wood for 

particleboard production is approximately 60 € per ton
6
 . On this basis, the recycling companies are more attracted 

on selling the A I waste wood to the incineration facilities because of the higher revenues. 

The new hierarchy regulation offers the opportunity to establish a cascade use for waste wood at the level of the 

Waste Wood Ordinance. So far under the Waste Wood Ordinance, substance recycling of waste wood and energy 

recycling were both rated as high value processes, although the best category (AI) was intended primarily for 

material reuse. 

                                                                 

4 European commission. Cascade. Study on the optimised cascading use of wood. 2016 
5 BAV. Waste wood recycling in Germany. English edition. 2015. 
6 EUWID Europäischer Wirtschaftsdienst GmbH, 2017 
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Figure 6. Current utilisation of wood and waste wood in Germany and governance of Cascading Use of 

Wood in Germany
 7

 

In order to be in line with the objectives of cascading utilisation, some proposals have been provided by Ludwig, G 

and Al in 2016 : 

- Revise Waste Wood Ordinance 

o Adjust to waste hierarchy and to technological innovations 

o Clause on end-of-waste 

- Further reduce competition with energy uses - especially for wood-fired power stations 

- Promote timber construction 

o Adapt building law 

o Push standardisation 

o Market support programme. 

AT THE REGIONAL SCALE OF BADEN-WURTTEMBERG 

The national objectives in terms of renewable energy production are transposed at the regional level. Regarding 

waste, a waste management plan for municipal waste has been implemented in 2015 :  

- Six priority areas : biowaste, green waste, recyclable materials, electronic waste, sewage sludge and 

construction waste. In these fields, the state government plans to increase volumes, optimize energy 

recovery and recycling and improve the recovery of raw materials.  

- In 2011, Baden-Wurttember has recovered 86 % of construction and demolition waste, 97 % of household 

waste and 91 % of commercial and industrial waste. 

                                                                 

7 Dr. Grit Ludwig, Prof. Dr. Erik Gawel, Nadine Pannicke. Cascading use of wood in Germany: A status report and proposals for reform. 
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- Construction and demolition waste rely on voluntary commitments made by the sector. 

 

2.2.1.2 Success rate statistics 

 In Germany 

In Germany in 2014, the share of renewable energy for electricity generation is 25,8 % of which 8 % is biomass, 

included wood ENR (27 % in 2015). The share of renewable energy for electricity generation was only 7 % in 2000. 

Thanks to the feed-in tariff set up in 2000, coupled to the banning of landfill as well as to the publics policies for 

development of waste sorting, 76 power plants powered with waste wood have been put in operation with waste 

wood in the 2010’s, for a total of 6,3 million of tons of waste wood. 

 

Figure 7. Share and evolution of electricity generation from renewable energy
8
 

Given 6,3 million tons of waste wood are valorised in power plants in Germany (source STEAG), we can estimate 

(on the basis of an electrical efficiency of 22 % and a calorific power of 3 MWh/t) that waste wood (4-5 TWh/an) 

contributes for around 10 % of the production of electricity from biomass and waste. 

TWh 2011 2012 2013 2014 2015 2016 2016% 
2016 2016 

/2015 /1990 

Biomass 32,8 39,7 41,2 43,3 44,6 45,6 7 +2,2 % ns 

                                                                 

8 Dr. Grit Ludwig, Prof. Dr. Erik Gawel, Nadine Pannicke. Cascading use of wood in Germany: A status report and proposals for reform. 
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Waste 4,8 5 5,4 6,1 5,8 6 0,9 +3,4 % +400 % 

Table 1. Evolution of production of electricity generated from biomass and waste
9
 

Unlike coal, for example, biomass and, in particular, waste wood is limited in quantities. The evolution in the future 

will therefore stagnate in a country where biomass and waste wood is already well exploited.  

 In Baden-Wurttemberg 

More than 400 000 t/year of waste wood in energy for a regional production of waste wood evaluated at 1 million 

t/year : 6 power plants powered mainly with waste wood have been put in operation between 2000 and 2008. 

The remainder (around 600 000 t) is not accurately identified but most of the flows are burnt in waste to energy 

plants. There are in the region of Baden-Wuerttemberg at least 6 waste-to-energy plants : most of them are fed 

with household waste and rdf (refuse-derived fuel) including waste wood. At last, a part of waste wood is recycled 

in the panel industry in Baden-Wurttemberg in particular (3 industrials).  

In terms of recycling in Baden-Wurttemberg, according to the ministry of environment in 2011 : 

- 100 % of household and bulky waste have been recycled or recovered, 

- 100 % recyclable material have been recycled or recovered, 

- 91 % of commercial and industrial waste have been recycled or recovered, 

- 95 % of construction and demolition waste have been recycled or recovered. 

Biomass is the most versatile renewable energy source in Germany. Based on the total final energy (electricity, 

heat, fuel) from renewable sources, the use of biomass as energy makes up a share of around 70 %. Currently, 

bioenergy covers about 8 % of final energy consumption in Baden-Württemberg. But since it is only available in 

limited quantities, its relative share will decline in the medium and long run. By 2020, 8 % of the electricity and 

16.5 % of the heat is supposed to be generated by biomass
10

. 

                                                                 

9 https://fr.wikipedia.org/wiki/%C3%89lectricit%C3%A9_en_Allemagne#Ressources_.C3.A9nerg.C3.A9tiques_primaires_locales 
10 Ministry of the Environment, Climate Protection and the Energy Sector Baden-Wurtemberg. 
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Figure 8. Evolution and scenario for electricity generation form renewable energy in Baden-Wurttemberg 

(source Ministry of environment) 

 

2.2.1.3 Hindrances and beneficial factors 

It is probably the combination of several beneficial factors that can explain the very high rate of waste wood 

valorisation in Germany: currently, nearly 100 % of waste wood is valorised with a strong focus on energy 

production (80% of the waste wood valorised): 

- Ban of landfilling of waste wood in the beginning of the 2000’s.  

- Feed in tariff in 2000 (electricity from biomass sold to the grid at a higher price than fossil or nuclear 

electricity). 

- Public policies very committed in the sorting of waste. 

- Public policies favouring the setting up of heating networks (waste incineration promoted) and, unlike 

France, few but big towns that favour the setting up of heating networks). 

- Necessity of converting power plants based on coal to renewable energy sources 

- Planned end of nuclear power. 

Nowadays, the hindrances don’t concern the level of the rate of valorisation (probably close to 100 %) but in fact 

the mode of valorisation of waste wood, mainly focussed on energy. This strategy, implemented in the 2000’s has 

fully reached his objectives but it appears that it is no longer in line with the logic of circular economy and cascade 

utilisation.   

Germany tries now to switch towards a model further focused on wood material recycling, and use this 

opportunity to decrease the important subsidies granted to energy, from 2000 until now.  
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2.2.2 OVERVIEW OF WOOD WASTE VALORIZATION PRACTICES 

2.2.2.1 Subdivision of wood waste use in the region  

The inventory done in the region of Baden-Wurttemberg shows that nearly half of the waste wood resource is 

valorised in dedicated power plant (at least 6). We can reckon that the reminder is mainly distributed locally 

between energy (6 waste-to-energy plants) and panel industry (3 companies). Finally, we can admit that waste 

wood is mainly recovered in energy in Baden-Wurttemberg, in an equal level to Germany. 

 

(figures in blue : estimated data) 

Table 2. Waste wood way of valorisation in Baden-Wurttemberg (CEDEN) 

2.2.2.2 Overview of the value chain and valorisation mechanisms  

VALORISATION MECHANISMS 

In Baden-Wurttemberg, and more widely in Germany, the valorisation system for waste wood is mainly based on a 

specific ordinance elaborated in 2002. This regulation quite specific in Europe, has been transposed in Austria in 

2012 under a quite similar form, but without classification. This Regulation lays down requirements for the 

recovery and disposal of wood waste (Altholzverordnung - AltholzV)
11

. This regulation applies to wood waste (this 

means wood with waste code) for : 

- 1. Recycling wood waste material (usually in the particle board industry) 

                                                                 

11 Deliverable 1.2 brings precisions about the ordinance. 

Company
Mode of 

valorisation
Location Region Type Supply

 Export  Eastern contries  Particle board 

 ELKA  Morbach  Close to BW  Particle board 

 WERSALIT  Oberstenfeld  In BW  Particle board 

 NOLTE  Holzwerkstoff  In BW  Particle board 

 PFLEIDERER  Leutkirch  In BW  Particle board 

 HOMANIT  Losheim  Close to BW  MDF 

 SONAE INDUSTRIA  Eiweiler  Close to BW  MDF 

 BEB Kelh  Kehl  In BW                       110 000   

 Biomass power plant  Ulm  In BW                          60 000   

 Biomass power plant  Ulm  In BW                          60 000   

 BioHKW   Herbrechtingen  In BW                          70 000   

 BMHKW Odenwald  Odenwald  In BW                          72 000   

 Eberhardzell  In BW                          53 000   

 Waste to energy plants  > 6  In BW                       350 000   

                   1 000 000    Total 

                      225 000   

 Energy 

 Material 

recycling 

 Energy 

recovery 
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- 2. Energy recovery (typically centralised biomass combustion plants) 

- 3. Disposal (in a special waste treatment facility, landfilling is not permitted) 

and concerns: 

- 1. Producers and holders of wood waste (any company and citizen) 

- 2. Plant operators, in which wood waste is recovered or disposed of (particle board or biomass plant) 

- 3. Public utilities responsible for waste management, insofar as they recycle or dispose of wood waste (eg 

public waste collection service) 

- 4. Third parties, Inter-municipal unions and private sector organizations to which the obligations to 

upgrade or dispose of wood waste have been transferred. 

Classification depends of the origin and of the components. The classification by source has generally sense for the 

industry and craft, because only in these cases, provenance can be determined with precision. Regarding, 

categories, the ordinance set 4 classes, from AI to AIV, from cleanest (AI) to most polluted with heavy metals (AIV).  

The German waste wood ordinance is probably the most thorough classification on waste wood in Europe and 

probably beyond. It regulates the mass flow practicably, effectively and sustainably and has given visibility to the 

actors since 2002: a framework for all accepted by all stakeholders 

The classification crosses origins and outlets and favours, from its first version in 2002, recycling for best 

categories (AI, AII) at the expense of energy recovering, allowed for the four categories. This way, sorting is done 

on platform in order to separate categories intended to energy or panel industry, obviously more remunerative 

given the higher quality.  
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OVERVIEW OF THE VALUE CHAIN  

The Waste Wood Supply Chain (WWSC) includes three process : waste wood collection (centralised or decentralised), transportation (road, rail or water) and 

sorting and processing (centralised or decentralised). We can add the outlet, given the fact waste wood are post-processed on site and because disposal of by-

products have impact on costs. The value chain in Baden-Wurttemberg can be presented according the following scheme. 

 

Figure 9. Waste wood value chain in Baden-Wurttemberg (CEDEN, according to a scheme realised by STEAG) 
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2.2.3 FINDINGS 

Energy use represents about 80 % of the valorisation of waste wood, and material recycling about 20 %. Since 

2012, Germany tries, through the Closed Loop Substance Management Act to evaluate the current common 

practice regarding waste wood valorisation and to promote the cascade utilisation and recycling of waste wood. 

The high level of wood waste recovery is common to most waste generated in Germany. The success was such (80 

biomasse plants and recycling in local panel industries) that there has been no CHP plants installations 

commissioning since 2008, due in particular to the risk of lack of waste wood resources.  Currently, Germany 

imports waste wood for its own needs, fears that development of the valorisation of waste wood in Europe (UK, 

France) could lack waste wood in the coming years. 

The energy recovery has been encouraged by incentive policies since the 2000s to meet renewable energy 

production targets, while the panel industry has gradually increased the recycled wood rate to reduce panel cost 

production and increase carbon storage.  

The success of the German model is explained by the combination of incentives policies in the energy sector, 

guidelines dedicated to the valorisation of waste wood (ordinance), ambitious policies for the waste sorting and by 

the ban of landfill. At last, the good societal acceptability for waste incineration because of high level of energy 

recovery (district heating networks), have facilited the commissioning of very numerous biomass plants, of which 

nearly 80 powered with waste wood. 

After the end of support of EEG for biomass plants, Germany have to find new way of valorisation or disposal for 

waste wood : landfill banned, incineration too expensive and already saturated, co-combustion very complicated, 

panel industry limited in capacity and in quality 

2.3 LOMBARDY, EMILIA-ROMAGNA (IT) 

2.3.1 STUDY OF POLICY TARGETS IN REGIONS RELEVANT TO WOOD WASTE VALORIZATION 

2.3.1.1 National and regional policy targets and (regional) funding instruments 

 Policies and regulation’s levels in Italy 

Four main levels for energy and waste policies and regulation are co-existing in Italy: 

- The national level is in charge of overall waste management strategy establishing the legislative 

framework, setting targets at national level and drawing up national waste management plan. Also the 

national level is where the national energy policy is anchored. 
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- The regional level is responsible for preparing regional waste management plans based on criteria in 

national legislation; the formulation of plans for reducing landfilling of biodegradable municipal waste; 

defining ATOs (optimal areas for the management of waste) that are responsible for meeting targets on 

landfilling of biodegradable waste and separate collection of municipal waste. These plans must ensure 

that the collected wastes are assigned with some sort of treatment or disposal, and should include a list of 

authorized facilities. In Lombardy, the key actor is the Regione Lombardia with its Directorate-General for 

Environment, Energy and Sustainable Development. 

- The provincial level (the ATOs) is responsible for developing waste management plans conforming to 

regional plans, for coordina ng the municipali es   waste management ac vi es, and for identifying 

instruments for separate collection. 

- The municipal level is in charge of municipal waste collection and of collecting charges for managing 

waste. The municipalities - or the operators they contract the waste collection service to - are legally 

responsible for disposal and treatment of the waste according to the directions given in the regional 

plans. As of 2011, there are 1 544 municipalities in Lombardy. 

 Energy 

Regarding development of renewable energies in Italy, there has been a green certificate quota scheme since 

1999, that was replaced by a feed-in tariff and feed-in premium system in 2012, with the main incentive being an 

all-inclusive feed-in tariff of 2.8 € ct/kWh for electricity production below 1 MW, granted for 15 years. In 2013 the 

“Conto Termico” was implemented, which provides investment subsidies for heat from biomass boilers with a 

capacity below 1 MW, amongst other forms of renewable heat generation. 

As in Flanders, Italy has set up a system of green certificates: a minimum share of renewable energy in the 

production of energy is imposed. The producer pays a tax if the green energy rate is not high enough. 

In 2003, Italy transposed the EU Landfill directive into national regulation. Since 1 January 2012, Italy has 

prohibited the land filling of combustible waste with a calorific value greater than 13 MJ / kg.  

 Waste and collecting 
12

 
13,14

 

At the regulatory side the Italian government set a signal by imposing more stringent packaging waste targets for 

certain materials than those provided in EU legislation. Instead of the 15% EU target for wood packaging, a 35% 

                                                                 

12 Coolsweep. In-depth analyses of the waste-to-energy field. D 1.4 Approved analytical reports for six European regions involved in the 
COOLSWEEP consortium. 
13 European commission. Cascade. Study on the optimised cascading use of wood. 2016 
14 Carlos A. Garcia, Guido Hora. State-of-the-art of waste wood supply chain in Germany and selected European countries. ELSEVIER. September 
2017. 
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target was set to be reached by 2008. In the same year a landfill ban for waste above a certain calorific value was 

also enacted.  With regard to separae collection and recycling of wood waste the results diverge very strongly 

within the country, however. Until to date, much higher achievements can be observed in the Northern provinces 

than in the south. For example, Northern provinces in Italy are much more stringent on the producer 

responsibility and apply variable tariff systems to charge for differently segregated waste. Leaving the focus on 

wood it is worth to note that particleboard producers as wood recyclers and providers of the furniture industry 

concentrate also in the Northern provinces of Italy, and that recycling seems to work well despite the high 

presence of waste incinerators in the area. 

Italy has a specialized body authorized for the coordination and management of wood packaging. Rilegno was 

established by the legislative decree 22/97 and is regulated by the Unified Environmental Bill 152/2006 with 

subsequent modifications. This decree lays down manufacturers and users of wood packaging have to ensure 

proper and effective environmental management of their packaging once they have come to their end. 

Its role is to organize and carry out the recycling and recovery of wood packaging and other kinds of wood waste 

(such as doors, window frames, furniture…) from the urban environment. In 2008 this organization was able to 

expand its responsibilities and to also manage end-of-life furniture and C&D wood waste.  

The main task of Rilegno is to ensure the achievement of the objectives set by law for the overall recovery of the 

packaging timber after consumption such as pallets, crates, boxes, cages and cable reels (National Consortium for 

the Collection and Recycling of Wooden Packaging.  

For this purpose, Rilegno has a well-established transportation network to collect these wastes in different 

municipalities from deposits by private operators in the industry as well as retailers. The consortium has designed 

a dense supply chain network that helps consortium producers to identify the collection points of their products 

wastes and how the proper transportation logistics to the recycling centers can be maintained. At the beginning of 

the supply chain, different platforms are selected/contracted to carry out the first selection and volume reduction 

of the waste wood (e.g. pressed, crushed, shredded or chipped). The main goal of this first treatment is to optimise 

the transportation of the raw material but also, to deliver functional and ready materials for the subsequently 

processing in the recycling facility. Additionally, the collection platforms are able to collect other types of waste 

wood from the furniture industry, construction and demolition, scraps from the wooden packaging industry and 

other wooden artefacts. 
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Figure 10. Organisation of collecting (Rilegno
15

) 

 

Besides, Panel industries, like MAURO SAVILOA in Lombardy, has set up own collecting organisations in order to 

ensure the supplying of waste wood. 

2.3.1.2 Success rate statistics 

The number of landfill sites in Italy has decreased from 552 in 2002 to 186 in 2012 as a result of the introduction 

and subsequent tightening of regulations on landfilling from 2003 and onwards 

The policies for production of renewable energy have not favoured recovery of waste wood in energy plants, like in 

Germany for example. The importance of use of recycled wood in panel industry has hindered this mode of 

valorisation in Italy, and in particular in Northern Italy. Beyond local resource, panel industry as even imported 

waste wood from France and Switzerland. On another hand, Italy and especially Lombardy hosts numerous 

incinerators, considered as waste-to-energy plants, given the fact these facilities feed district heating networks. 

                                                                 

15 Rilegno. Circular recycling : the history of wood. 2016. 
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In Italy, 45 incineration plants were in operation in 2012. The majority of plants are situated in the northern part of 

Italy, with 13 in Lombardy. In 2011, Lombardy incinerated 2.3 million. tons of waste, which equals about 48 % of 

municipal waste generated in the region. Lombardy incinerated about 39 % of the total waste incinerated in Italy in 

2011. Among the 13 incineration plants, 4 are running with RDF
16

. (Refuse Derived Fuel), which can possibly 

contain waste wood 

 

Figure 11. Map of incineration plants in Italy
17

 

None biomass plant running with natural fuel like virgin wood, sawdust, pellets, straw…is mentioned in 

Lombardy
18

. 

The policies for production of renewable energy have also not favoured waste wood recovery in energy plants, like 

in Germany for example : indeed, the importance of use of recycled wood in panel industry has hindered this 

mode of valorisation in Italy, and in particular in Northern Italy. Beyond local resource, panel industry as even 

imported waste. 

                                                                 

16http://www.asr-lombardia.it/PSY-Lodi/environment-and-territory/production-of-waste/lombardia-and-provinces/tables/100562/ 
17Coolsweep. In-depth analyses of the waste-to-energy field. D 1.4 Approved analytical reports for six European regions involved in the 
COOLSWEEP consortium. 
18GSE. Renewable energy power plants in Italy. Statistical report 2011. 
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When it comes of waste wood collecting, Rilegno provides a wood waste collection and recovery service for 4 272 

Italian municipalities, covering 38.5 millions of inhabitants, 65% of the national population. Such a widespread 

coverage is made possible by 700 conventions signed with private operators, municipalities, town congregations 

and environmental managers. At the end of 2015, the consortium Rilegno have 405 collection platforms 

distributed throughout all Italian regions. 

Since the setting up of Rilegno, the recovery of wood has grown to an amount of 2 M tons annually, of which
19

 : 

 500 000 tons come from wood furniture,  

 800 000 tons from wood packaging, 

 and 700 000 tons from C&D wood waste.  

On another side, Mauro Saviola Group (private company) collects and processes 1.5 million tons of post-consumer 

wood material per year, mainly in Northern Italy and in particular Lombardy: it is the first operator on the Italian 

market to develop the recycling of wood. There are two major factors: 

- The collaboration with municipalities and local municipal utilities. Service of collection of post-consumer 

wood Group is based on collaboration with more than 1 000 municipalities. An organized and widespread 

system able to satisfy the different requirements of producers of waste wood. 

- The network of collection centres Ecolegno. A network of platforms located close to the major urban 

centres, aimed at obtaining a more significant recovery of waste wood. Each collection centre is equipped 

with means with spider and containers to be left on deposit at the company. 

Rilegno and Italian public and private bodies now manage to facilitate the recycling of 61% of wood released for 

consumption, around 1,5 billion tons of wood packaging waste. To this can be added the more than 80 000 tons of 

wood packaging waste used for energy recovery. Essentially the waste wood chain recovers and re-uses a total of 

more than 64% of the wood released for consumption every year. 

                                                                 

19 European commission. Cascades. Study on the optimised cascading use of wood. 2016 
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Figure 12. Production of waste wood packaging, rate and and mode of valorisation
20

 

 

 

2.3.1.3 Hindrances and beneficial factors 

The main beneficial factors that favour valorisation of waste wood are the setting up of a dedicated organisation 

(Rilegno) at a national scale for the collecting of waste wood, and the existence of a strong panel industry in 

Northern Italy which promotes recycled wood in its process (higher rate in Europe). In parallel at Rilegno, panel 

industry has set up subsidiaries (as Ecolegno) to ensure supplying of waste wood. 

In fact, needs of the panel industry are the main lever of valorisation of waste wood in Lombardy. The panel 

production pushes the collecting of waste wood and its recycling, before the incentive policies for the 

development of renewable energies or waste recycling. 

In consequence, due to the fact that waste wood (except a part of packaging wood) is “aspirated” by particleboard, 

there is no waste wood power plant in Lombardy. Besides, Lombardy has to import waste wood from France and 

Switzerland in order to cover its whole needs. 

                                                                 

20 Id. 
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At last, the cascade use (with multi-stage of recycling) set up in Lombardy might have consequences on quality of 

the panel. Indeed, pollutants as heavy metal contained in waste wood concentrate in the panels as and when 

furnitures are recycled. 

2.3.2 OVERVIEW OF WOOD WASTE VALORIZATION PRACTICES 

2.3.2.1 Subdivision of wood waste use in the region  

In Lombardy, waste wood is used in this way : 

- packaging wood : reuse when it is possible or panel recycling. A little part is recovered in energy.  

- other waste wood : demolition and construction, included do-it-yourself waste (household), and furniture 

: panel recycling and energy recovery in panel industry for no-suitable waste woof after sorting. 

Unlike Germany, Finland, Netherland or UK, Italy has not a classification for waste wood.  

The following graph indicates that waste wood, when it is not re-used, is mainly recycled in the wood based panel 

industry (national data). 

 

Figure 13. Waste wood recovery in Italy (non-included re-use) by Rilegno
21

 

Among the 520 000 tons of urban wood waste collected by Rilegno, 76 % are collected in Northern Italy (source 

Rilegno). 

 

                                                                 

21 Rilegno. Circular recycling : the history of wood. 2016. 
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2.3.2.2 Overview of the value chain and valorisation mechanisms  

VALORISATION MECHANISMS 

Effective understanding, sorting and recovery processes for recycling of wood waste can lead to high levels of 

incorporation within new products. In Italy, except seldom cases, particleboard is produced using 100% recycled 

wood and in compliance with the EU standard for particleboard EN 312 (DCC SAS, 2015). By favouring material 

recycling, Italy is in line with the European strategy of cascading use.  

In July 2016, EPF (European panel federation) and EFIC (European Furniture Industry Confederation) signed the 

Venice Declaration “to ensure efficient and optimal use of biomass resources, in line with the principle of 

cascading use of wood”. This declaration aims to incite policy makers to more encourage recycling at the expense 

of energy, very supported up to now in Europe. Panel industry reminds by this declaration that recycling (in panel 

industry) is the best way of valorisation, according to the cascade use system, and hopes by this way to re-

equilibrate the incentive policies in favour of material recycling. 

The observed increase in domestic demand in Europe and international trade in wood waste since the 2000’s is 

generally considered to be the result of European policies on RES (renewable energies sources). International trade 

flows to and from European countries were well developed for particle board production before the EU Directives 

of 2001 and 2008 on RES. Resulting national policies associated with the European targets increased consumption 

of wood materials, especially for energy.  

The woody part not exploitable derived from screening and cleaning of the material is burned to power the 

processes. Indeed, only wood that cannot be recycled is reused as biomass for self-supply. It thus produces 

electrical and thermal energy to be used in the production cycle, so as to drastically reduce the consumption of 

fossil fuels. The emissions from combustion are regulated by electrostatic filters capable of capturing dust and 

organic substances with a very high efficiency. 
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Figure 14. Main current utilisation of wood and waste wood in Lombardy (Cascading Use of Wood) 

(from source 
 22

) 

Waste wood is reused (packaging) when it is possible or recycled in panel industry. Given the importance of panel 

industry (5
th

 producer in Europe behind Germany, France, UK and Poland) mainly hosted in Northern Italy, and the 

high rate of recycling in the production of particleboard, waste woods are not recovered in energy (less than 3 %). 

Unlike Germany for example, the value chain is thus focussed on material valorisation (reuse or recycling). 

Areas with less abundant forest sources like Italy have more activities in the field of secondary wood material use 

from different sources, including C&D wood imports. However even these activities do not raise the recycled C&D 

wood waste amounts in Europe to considerable levels and the potential contaminations of the material remains a 

problem that all countries have to deal with. France for example has become a key supplier of wood waste for 

wood based panel production in neighbouring Belgium and Italy, while domestically the share of wood waste in 

the particleboard raw material mix still remains relatively low. The Italian particleboard industry that is 

concentrated in the northern part of the country sees its producers favourably located to source wood waste from 

France. 

                                                                 

22 Dr. Grit Ludwig, Prof. Dr. Erik Gawel, Nadine Pannicke. Cascading use of wood in Germany: A status report and proposals for reform. 

< 3 % 
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OVERVIEW OF THE VALUE CHAIN 

The value chain of management of waste wood in Lombardy is mainly organised around Rilegno and private 

subsidiaries like Ecolegno, and the panel industry. Energy is hardly concerned : only waste-to-energy plants 

running with RDF can possibly use waste wood. Apart of them, panel industry valorises waste wood non-suitable 

for panel production in energy for its own energetic needs. 

The waste wood value chain involves too organisations located in Lombardy which contribute to the valorisation of 

this resource : industrial specialised in the sorting (IMAL-PAL), technical centres (COSMOB). 
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Figure 15. Waste wood value chain in Lombardy (CEDEN) 
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2.3.3 FINDINGS 

Through a decree came out in 2006, Italy has imposed the valorisation of wood waste packaging that is very 

specific in Europe. Thanks to the consortium Rilegno and public and private partners’ organisations, Italy collects 

today 2 Mt of waste wood, including wooden packaging but also furniture waste and C&D wood waste. 

95 % of collected wastes are re-used or recycled in panel industry, in particular in Lombardy, core of panel 

industry. This way, Italy is in line with the cascade use, promoted in Europe. The specificity of the panel industry in 

Italy in Europe (higher rate of recycled wood in wooden panel) makes it possible to valorise all the collected 

resource in particleboard industry. 

Given the important needs of the panel industry (2,5 Mt/year), Italy has to import 500 000 t of waste wood from 

France and Switzerland. The recent development of increased waste wood recycling in France might run out this 

resource and make Italy turning towards others sources (more far countries, virgin wood) or improving domestic 

collecting. 

The strong focus on material recycling is in conflict with the production of renewable energy from waste wood 

sources: thus, very few power plants based on waste wood have been commissioned in Italy. 

At last, some studies show that multi stage of recycling might concentrate pollutants in the recycled wooden 

panel. In this respect, the panel industry will require more and more “clean” waste wood in the future, leading to a 

decrease of the quality of remaining waste wood intended to be used for energy production.  
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2.4 WEST SWEDEN, GOTHENBURG (SE)  

2.4.1 STUDY OF POLICY TARGETS IN REGIONS RELEVANT TO WOOD WASTE VALORIZATION 

2.4.1.1 National and regional policy targets 

Preventing the creation of waste is the first step in the waste hierarchy. It is 

the priority of both Swedish and European waste legislation. 

The waste hierarchy priority is: 

- waste prevention     

- reuse 

- material recycling and biological treatment 

- other recycling, e.g. energy recovery 

- disposal 

Exceptions to this hierarchy may be necessary for technical, financial or environmental reasons. According to the 

definition in the Swedish Environmental Code (1998:808), waste is any matter or object that the bearer disposes 

of, intends to dispose of, or is obligated to dispose of. 

There are different methods for treating waste: 

- material recycling 

- biological treatment 

- energy recovery 

- landfill 

Hazardous waste can be treated using one or more of these methods, depending on its properties. Recycling 

means that the waste will be used as replacement for another material. Preparation for reuse is also a recovery 

operation. According to the definition, it means inspecting, cleaning or repairing any item that is waste so it can be 

reused without further treatment.  

Material recycling reduces environmental impact by saving both energy and natural resources. Biological 

treatment closes the ecocycle and returns nutrients to the soil. The waste is treated through anaerobic digestion 

(treatment without access to oxygen) or composting (treatment with access to oxygen, which is known as aerobic 

treatment). Anaerobic digestion produces digestate and biogas, which can be : 
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- Used as vehicle fuel. Compost is a soil conditioner which can be used in gardens, parks and 

- Landscaping. 

- Energy recovery is a method ideally suited for waste which cannot be recycled in any other way. 

- Recovering energy from waste can provide both district heating and electricity, or syngas (gasification)…. 

Landfill is a treatment method for waste that cannot or should not be recycled. Landfill entails waste being stored 

in a manner that is safe in the long-term. Sending organic or combustible waste to landfill is prohibited in Sweden 

THE RESPONSIBILITIES OF MUNICIPALITIES 

Under the Swedish Environmental Code, each municipality is responsible for ensuring that household waste within 

the municipality is transported and recycled or disposed of. The term household waste refers to waste that comes 

from households and equivalent waste from businesses such as restaurants, shops, offices, etc. Every municipality 

is required by law to have its own waste and sanitation ordinance which consists of a waste plan and regulations 

for waste management. Municipalities can collaborate and draw up common regional waste plans which has been 

done in the Gothenburg Region through the regional waste plan A2020: 

-  (http://www.grkom.se/download/18.31a99dbb12f97baa5428000503/1359468862595/GR-A2020.pdf).  

The municipalities are working at increasing rates to promote the prevention and reuse of waste. Preparation for 

reuse of household waste is also part of the municipal responsibility. The Swedish Environmental Protection 

Agency's new regulations and guidance on municipal waste plans for the prevention and management of waste 

(NFS 2017:2) went into force on 1 May 2017. With the new rules, even more emphasis is placed on preventing 

waste. Collaboration within the municipality and with other stakeholders is important in the process of developing 

the plan. 

The municipalities also have a duty to inform about waste management and the content of the waste plans. 

THE RESPONSIBILITY OF PRODUCERS 

Sweden has producer responsibility for: 

- recovered paper 

- packaging 

- waste electrical and electronic equipment (WEEE) 

- tyres 

- cars 

- batteries 

http://www.grkom.se/download/18.31a99dbb12f97baa5428000503/1359468862595/GR-A2020.pdf
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- pharmaceuticals 

Producers are responsible for collecting and disposing of end-of-life products. This means that there must be 

suitable collection systems and treatment methods for recycling. 

Producer responsibility is also intended to encourage producers to develop products that are more economic with 

resources, easier to recycle and do not contain substances which are harmful to the environment. 

In their information about waste, the municipalities are also obliged to inform about the responsibility of 

producers. This is done, inter alia, through the national waste portal www.sopor.nu, which is a collaboration 

between Avfall Sverige and several other actors. 

THE RESPONSIBILITY OF HOUSEHOLDS 

Households are responsible for separating and depositing waste at available collection points. They must also 

follow the municipality's rules for waste management. 

THE RESPONSIBILITY OF BUSINESSES 

Businesses are responsible for managing their own non-household waste. Some businesses have their own landfill 

sites at their disposal or can recover energy from waste in their own incineration plants.  

Construction and demolition waste is waste from construction, renovation, rebuilding or demolition of buildings, 

or from more extensive construction work in gardens. The municipality is not responsible for collecting or handling 

such waste. 

However, waste from minor maintenance work and house repairs counts as household waste. 

Some construction and demolition waste is classified as hazardous waste, for example asbestos and impregnated 

timber, and must be handled accordingly. 

According to the Swedish Environmental Protection Agency's calculations, one-third of all waste and one-fourth of 

all hazardous waste produced in Sweden is generated by the construction sector. Construction and demolition 

waste is therefore prioritised in the national waste plan and in the waste prevention programme. 

http://www.sopor.nu/
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Figure 16. Hazardous waste statistics 

According to the EU’s Waste Statistics Directive, each member state must report its country’s statistics once every 

two years. The latest statistics relate to waste quantities for 2014. At that time, there were more than 165 million 

tonnes of non-hazardous waste and 2.6 million tonnes of hazardous waste in Sweden, of which 4.5 million tonnes 

were household waste.  

ORGANISATION OF MUNICIPAL RESPONSIBILITY 

The municipalities must choose themselves how waste management is organised. Local government autonomy is 

part of the Swedish Constitution. 

There are several organisational structures available: 

- self-administration 

- municipal enterprise, owned independently or jointly with other municipalities 

- joint board 

- municipal association 
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Figure 17. Organisation of municipal waste management 

The waste sector has a long history of collaboration between municipalities. As the sector has faced greater and 

greater demands, the collaborations have grown in scope and have undergone development and expansion. 

Collaboration between municipalities is a natural operational structure, providing the greatest possible 

environmental and social benefit, managing waste cost effectively and ensuring the requisite competencies are in 

place. Municipalities can also cooperate in relation to specific issues, such as joint procurement. 

In 67 percent of the country's municipalities, the collection of food and residual waste is primarily carried out by 

private contractors. 29 percent of municipalities carry out collection themselves, and the others use a combination 

of private contractors and in-house collection services. 

Waste treatment is either undertaken by the municipality/municipal enterprise itself, or by an external contractor, 

which can be a different municipality, a different municipal enterprise or a private company. The distribution 

between the various structures depends on the method of waste treatment. 

2.4.1.2 Hindrances and beneficial factors 

HAZARDOUS WASTE 

71,970 tonnes of hazardous waste were collected from households in 2016, an increase of 1 percent compared to 

2015. This corresponds to 7.2 kg per capita. This also includes 45,000 tonnes of impregnated timber.  

There are no exact details on the amount of hazardous waste produced by industry, but according to the latest 

official waste statistics, reported to the EU by the Swedish Environmental Protection Agency, 2.7 million tonnes of 

hazardous waste were produced in Sweden in 2014. The waste came mainly from construction, the household 



 

47 | P a g e  

  

This project has received funding from the European Union’s H2020 research and 

innovation programme under grant agreement no 727958 

 

sector, service providers, energy supply, metal and metal products, and the manufacture of chemicals, 

pharmaceuticals, and plastic products. Of this, about 328,000 tonnes were exported to European treatment plants.  

 

Figure 18. Quantity of hazardous waste 

TREATMENT METHODS 

Hazardous waste dropped off at collection or waste treatment plants often requires pre-treatment. As hazardous 

waste may contain substances which are to be phased out of the ecocycle, treatment is often aimed at destroying 

these substances. Substances that cannot be rendered harmless or reused are taken to landfill. Toxic and 

persistent substances, such as pesticides and other hazardous chemical waste, are incinerated in special furnaces 

at high temperatures. Contaminated soil can be decontaminated through e.g. biodegradation, thermal treatment 

or soil washing. Impregnated timber can contain substances hazardous to the environment, such as arsenic, 

creosote and copper. Collected timber is chipped and incinerated in specially licensed energy recovery plants. 

ENERGY RECOVERY 

In 2016, 2,262,610 tonnes of household waste went to energy recovery. This means that every inhabitant of 

Sweden sent 226 kg household waste to energy recovery in 2016. Energy recovery makes up 48.5 percent of the 

total amount of treated household waste. Waste is a fuel used in Swedish district heating systems. In 2016, a total 

of 18.1 TWh of energy was produced, of which 15.9 TWh was used for heating and 2.2 TWh for electricity. In 

addition, three plants reported that they delivered 86,500 MWh of district cooling. Sweden recovers more energy 

from waste than any other country in Europe, approximately 3 MWh per tonne. In addition to household waste, 
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3,740,200 tonnes of other waste, primarily industrial waste, was also treated by Swedish plants. 1,388,720 tonnes 

of waste, of which 419,100 tonnes were household waste, were imported for energy recovery in 2016. This 

contributes to the fuel supply in Sweden and solves some waste management problems in exporting countries. 

 

Figure 19. Energy recovery from household waste 

 

RECOVERY METHODS 

According to the EU Framework Directive on Waste and the Swedish Waste Ordinance, waste incineration with 

efficient energy recovery is regarded as recycling. Swedish plants fulfil the energy efficiency criterion (R1 formula) 

by good margin. Energy recovery is a hygienic and environmentally sound treatment method for waste that cannot 

or should not be treated in any other manner. 

2.4.2 OVERVIEW OF WOOD WASTE VALORIZATION PRACTICES 

As described above, energy recovery is a big part of the Swedish waste management. With bans on landfills in the 

early 2000s a lot of incineration capacity was built and often coupled with district heating networks. At the turn of 
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the last decade, a European restriction on the export of “residual waste” was partially lifted so incinerators that 

met certain energy efficiency standards could import waste from abroad. Sweden has become so good at waste 

management that it imports nearly 800,000 tons of waste from countries like the UK, Norway, Italy, and Ireland to 

feed its waste-to-energy plants, and in particular some waste wood from UK and France (departures by boat from 

Normandy since 2017) 

 

Figure 20. Waste to energy figures in tonnes and MWh 

There are 34 incineration plants for household waste in Sweden, and this is expanding. According to a study by 

Avfall Sverige, the capacity for energy recovery in Sweden is greater than the domestic availability of combustible 

waste. Five of these are situated in West Sweden (the NUTS 23 region); Borås (Ryaverket), Gothenburg (Sävenäs, 

Renova), Halmstad (Kristinehed), Lidköping (PC Filen) and Skövde (Värmekällan).  

Renova’s waste-to-energy plant at Sävenäs in Gothenburg is among the largest in Sweden and one of the world's 

most advanced facilities for the incineration of waste for the production of heating and electricity. Around 300 

trucks deliver waste to the plant on a daily basis. The waste is burned in three furnaces and the thermal energy 

generated is then transformed into electricity and district heating. From every tonne of waste combusted today, 

3.3 MWh of energy is recovered in the form of electricity and district heating. 60 percent of the electricity 

production is labelled as biofuel-based origin. Every year, the waste-to-energy plant provides 30 percent of district 

heating in the region's network and 5 percent of the electricity needs of Gothenburg's population. 
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Figure 21. Major waste incineration plants in Sweden 
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2.4.3 FINDINGS 

The main lessons regarding waste wood management in Sweden and resulting industrial ecosystems are : 

 Producer responsibility is highly developed in Sweden. 

 Even though Sweden is strong on collection and recycling of waste, wood waste tend to be used in energy 

recovery. 

 The possibility to replace oil during the 1970’s crisis with district heating in combination with ban on 

landfills has led to a high degree of waste to energy recovery including most fractions of wood waste. 

 The supply of virgin wood probably reduces the incentives for reuse and recycling of waste wood 

fractions. 

 The forest industries and pulp & paper mills excel at recycling both wood and paper both within their 

processes and over life cycle time. 

 Demand is pushing for renewable products that can be based on wood sources. 

 Taxation exempts on renewable fuels spurs production of biogas and renewable drop-in fuels that can be 

from wood waste sources. 
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2.5 NORTH WEST ENGLAND (UK) 

2.5.1 STUDY OF POLICY TARGETS IN REGIONS RELEVANT TO WOOD WASTE VALORIZATION 

2.5.1.1 National and regional policy targets23 

In the UK the traditional destination of waste wood as alternative to landfill disposal was the recycling into mainly 

feedstock for panel board or animal bedding. During the past five years, the UK’s Renewable Energy Policy has 

driven a shift in the use of woody biomass including waste wood, for energy purposes. The Renewable Obligation 

Scheme earlier and the Renewable Heat Incentive later, have created the conditions for a massive use of woody 

biomass in large-scale plants for power generation, as well as for combined heat and power, and heating and 

cooling applications. The UK’s Renewables Policy has played a big part in this, realising rapid growth in biomass 

supply to generate electricity.  

Between 2016 and 2017 around 3.5 million tonnes of waste wood were recycled or recovered into the industry’s 

mainstream products, including feedstock for panel board, animal beddings, arena and play area surfaces. In the 

same period the use of waste wood for energy has increased significantly. In 2016 around 1.5 million tonnes of 

processed postconsumer waste wood were delivered to biomass facilities. This trend is likely to expand even 

further in 2018 and 2019, when new biomass plants should become operational, with a capacity addition that 

should generate a demand of over 2 million additional tons of biomass for energy use.  

Biomass plants and co-fired plants that accept recovered wood as fuel must comply with the Waste Incineration 

Directive (WID). The WID aims to minimise the environmental impact of waste burning and specifies what types of 

biomass can be used as feedstock for energy plants. At present, only clean recovered wood can be burnt in non-

WID compliant plants, whereas wood that contains contaminants can be burnt only inside a WID-compliant boiler. 

CLASSIFICATION OF WASTE WOOD 

The wood waste grading system adopted by the wood recovery industry in the UK, was originally developed by the 

Wood Recyclers Association, and was specified with the publication of the standard PAS111 - Publicly Available 

Specification for the requirements and test methods for processing waste wood. The system defines four different 

grades of waste wood as described below: 

                                                                 

23 Wood recycling. Heating Up. Michale Holder 
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 Grade A – “clean recycled wood”. It includes ‘clean’ recycled waste wood mainly from packaging waste, 

scrap pallets, packing process off-cuts from the manufacture of untreated products.  

 Grade B – “industrial feedstock grade”. It may contain Grade A wood together with other waste wood 

sourced from construction and demolition activities, transfer stations, civic amenity sites and the 

manufacture of furniture from solid wood. It is mainly used in panel manufacture. 

 Grade C – “Fuel grade”. It consists predominantly of panel products such as panel board, MDF, plywood, 

including products bonded using heat treatment. It can be used as fuel but only in facilities compliant with 

the Waste Incineration Directive (WID) and not in small-scale appliances.  

 Grade D – “hazardous waste” consisting of wood contaminated with heavy metals or creosote applied. It 

can only be disposed of by incineration or hazardous waste landfill. 

Before processing, all waste wood must be effectively segregated by the collector into different batches 

compliant to these grades. Most of the waste wood collected in the UK falls in the categories B and C.  

2.5.1.2 Hindrances and beneficial factors 

In early 2017 the Environment Agency has proposed changes to the classification of waste wood following 

concerns that treated waste wood was being described as untreated, clean grade A material and ending up in non-

compliant boilers (In France, for this same reason, an “end of waste status” has been implemented since 2014 in 

order to frame the use of clean wood, and avoid drift) Another concern was represented by the fact that the 

European Commission highlighted the German wood recycling market records around 15% of its waste wood as 

hazardous, compared to less than 0.5% in the UK. The new proposal from the Environment Agency introduces the 

rule that mixed waste wood should be recorded at the front end of the wood recycling and recovery process. If 

potentially hazardous properties of a mixed waste wood load cannot be properly assessed at the front end, the 

whole load may have to be classified as hazardous. Representatives from a number of waste wood recycling 

organisations have expressed worries about this change in regulation. Concerns are a significant increase of costs 

for local authorities, which would drive an increase in landfilling of recyclable materials. 

2.5.2 OVERVIEW OF WOOD WASTE VALORIZATION PRACTICES 

2.5.2.1 Subdivision of wood waste use in the region 

In 2010, over 4.1 million tons of waste wood were produced in the UK, arising from construction, demolition, 

joinery and furniture, packaging and municipal collection. Almost 40% of UK wood waste arisings are generated 

within three regions: London, South East England and North West England. 
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Figure 22. Waste wood arisings in the UK, by source (left) and by region (right). Source: WRAP 

Wood Market Situation report 2011 www.wrap.org.uk 

 

The areas where larger quantities of wood waste are 

being collected and/or processed are:   

 major urban conurbations such as Manchester, South 

Yorkshire, West Yorkshire, Birmingham, Bristol; 

 coastal locations linked to import/export such as the 

North East of England, Suffolk, Essex, and the South 

Coast; 

 rural locations with significant forestry activity such as 

the South West of England, Shropshire, Wiltshire.  

 

 

 

 

Figure 1.  Wood waste by local authority areas and 

distribution of wood waste business in the UK. 

Source: The Business Case for Wood Waste 

Collection Hubs, WRAP 2012. www.wrap.co.uk 
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The main end market for recovered wood is panel boards, followed by biomass for energy, animal bedding and 

mulches. Between 2007 and 2013 a significant share of recovered wood was exported mainly for energy use in 

biomass plants, however, with the rise in biomass plant capacity occurred in the last five years, and with the latest 

capacity additions expected in the next years, it the trend might shift from exporting material to importing waste 

wood in the UK. 

 

 

 

 

 

 

 

 

 

 

 

 

 

2.5.2.2 Overview of the value chain and valorisation mechanisms  

COLLECTION 

Wood waste is collected via different routes. Household wood waste is usually collected at household waste 

recycling centres (HWRC) or via council’s waste collection systems where these are available. Wood waste from 

construction and demolition is usually collected by waste management companies or delivered by the 

 

Figure 23. End markets for recovered wood in the UK. Source: 

http://www.wrap.org.uk/content/waste-wood-end-markets 
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collector/reprocessor directly by the producer. Small volumes of waste wood are also informally disposed by 

burning in small scale appliances. 

In 2012 the Waste Resource and Action Programme (a UK-based charity organization) in its report “The Business 

Case for Waste Wood Collection Points” has identified four different possible solutions to increase the collection of 

waste wood in the UK. These are: 

- wood recovery in composting - larger composters already have sites suitable for collection and recovery 

of wood waste, and at least 170.000 tons per year of waste wood are collected at these sites, so these 

might become a viable business case for the further collection and processing of waste wood, especially 

for the end markets of mulching, animal bedding and biomass plants;  

- local Authority Household Waste Recycling Centres (HWRCs) – These often operate in the recovery of 

low grade wood. At least 600,000 tonnes already pass through HWRC sites, and very large additional 

capacity could be mobilised with limited additional investment. 

- collection clusters for SMEs – Currently, an estimated 200,000 tonnes of waste wood produced by SMEs 

are processed through informal recovery routes, which could be intercepted by a cluster of businesses 

offering collection rounds using commercial bins. 

- reverse logistics for wood sector businesses – This scenario envisages the possibility to match the 

deliveries of wood products to wood sector businesses with the collection and back haulage of wood 

waste. This would enable substantial collection of clean new wood waste at low marginal transport cost. 

The same report also identified three main approaches for the creation of new wood waste collection hubs. The 

first approach is to enter the collection and processing market alongside existing wood recyclers, and provide 

parallel services which sort, process, grade and supply to marketable grades. This would require high initial 

investments in equipment, and strong competition in a relatively low margin market. 

The second approach is a strategy to reduce the initial investment in processing equipment. New collection hubs 

could provide only a collection and bulking function to existing supply chain operators, which then supply to the 

wood recycling specialists for actual processing and sale to end markets.  

The third approach could be to supply unprocessed wood waste from the collection hub directly to end users. 

Since this would result in producing mixed grades of mostly lower grade wood waste, the end users would be 

mainly WID compliant biomass plants. 

For existing wood recycling operations, any of the three approaches, running in parallel with an existing successful 

wood recycling operation may be viable depending on local markets and supply factors.  
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SORTING 

Sorting and grading operations are an essential step of the value chain, as they directly affect the quality of the 

wood waste and thus its market price. Incoming wood from waste producers and intermediaries is priced by the 

collection system according to its content. This is per se an intrinsic way of sorting, as the suppliers themselves 

have an interest in delivering sorted wood as much as possible. The wood waste is then subject to a range of 

sorting and grading processes.  

Grade A material often goes to higher value markets such as animal bedding and panel products. Grade B can be 

used in panel products and combustion plants compliant with the Waste Incineration Directive. Grades C and D 

can only be used for incineration.  

Since the profit margin on the end markets is relatively low, economies of scale play an important role for the 

profitability of the business. Most wood recycling operators focus on handling large volumes of wood with high 

operational capacity systems. 
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Figure 24. Wood waste supply chains - material flows from producers to end markets. Source: The 

Business Case for Wood Waste Collection Hubs, WRAP 2012. www.wrap.co.uk 
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2.5.3 FINDINGS 

Government incentives for power and heating from biomass have driven the use of waste wood for energy, this 

has caused concerns in the particle board industry, that such incentives threaten the competitiveness of particle 

board manufacturers, animal bedding and landscape uses. At the same time, the increasing demand of recycled 

wood for biomass creates frictions with local authorities, which prefer to recycle wood waste.  

The wood waste recovery infrastructure operates efficiently to recover high proportions of wood waste from the 

available material. The large majority of wood waste is recovered with economic or monetary value, only a minor 

fraction of it is landfilled. This represents the contaminated or treated material that is uneconomic to separate, or 

the material available in very small bulk volumes, for which there are no economic values in recycling. UK waste 

wood processors handle mostly Grades A and B; Grade C and loads of Grade B contaminated with Grade C end up 

in landfill. In order to maximize the value of the waste stream, a careful separation of Grade A waste wood from 

other grades will become more and more important. Wood waste arisings labelled as hazardous, such as materials 

treated with chromated copper arsenate (CCA) and creosote, are expected to increase, but options to recycle or 

recover energy from them are currently limited. Since the demand for wood waste is increasing, it makes sense to 

develop collection hubs to increase the supply, especially for the growing biomass market, however this is unlikely 

to be economically viable at relatively low scales, especially for low grade wood. Increasing the participation of 

small businesses to wood waste collection, and increasing the use of reverse logistics could be viable in principle, 

but only where significant numbers of businesses can be recruited to make those services viable. 

There may be opportunities for composters to operate wood collection hubs, but this is likely to be dependent on 

local circumstances and supply and demand factors. This approach is used successfully already by some 

composters who produce wood products for sale such as mulches and equine surfaces, but could also provide a 

primary collection point for material that is then processed, graded and sold by wood recycling specialists in the 

existing supply chain. The provision of Civic Amenity Recycling Services  to small businesses through (possibly on a 

fee-paying basis) could be widely applied throughout the UK and would be likely to recover significant quantities of 

wood waste from many small producers, particularly in the construction and demolition sector, as well as 

generating a potential income stream for Councils. 
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3 CONCLUSIONS 

State of art shows different industrial eco-systems in Europe, more or less developed and efficient, based on 

recycling (Italy), energy recovery (Sweden, Finland…) or both energy and recycling (Germany, Belgium, England…). 

The success of model ecosystems lays on the taking into account of all the step of the value chain, from production 

and collecting to valorisation, including by-products management. Right legal framework and incentives all along 

the value chain can successfully promote both cascading reuse/recycling of waste wood as well as energy recovery. 

Examples for this are suitable regulation for collecting, incentives for renewables in energy recovery, ban of 

landfills, producer responsibility and promotion of material recycling. 

Implementation of Waste Wood Management System (WMS) is equally important in order to handle municipal 

and commercial/industrial streams effectively and create value. For industries in some regions recycled waste 

wood is a key component for new products. 

Incentives for waste to energy recovery can create competition with the use of recycled wood waste, which don't 

benefit of subvention for recycling, increasing the demand and raising prices. In short term, panel industry could 

benefit of a system of eco-conditionality which would promote use of recycled wood, and thus would provide an 

asset to this sector. 

In a long term, balances might evaluate toward recycling, given the objective of carbon storage according to the 

cascade use principle (Austria, Germany). In France for example, panel industrials have committed to increase use 

of recycled wood for the production of panels (+ 400 000 t/year). However, prospect is difficult to predict: Sweden 

import more and more wood waste to feed power plants and incinerators, and England is commissioning 

numerous biomass plants in order to achieve objectives of RES production.  Anyway, what we are sure of in the 

coming years is a tension in the wood waste market that players have to anticipate by structuring the sector. 


