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ABSTRACT: Currently, wood is the predominant fuel used for biomass combustion in Europe. However, caused by the 
growing demand for material and energy related use wood is getting scarcer nowadays. Consequently, unexplored solid 
biomass raw materials such as agricultural residues are experiencing growing interest as alternative fuel source. In most 
European countries preliminary activities in industrial as well as in public sectors have been started to integrate these 
alternative solid biofuels. However, the market integration of alternative biomass pellets is still hindered by various 
constraints. To overcome the constraints and strengthen the drivers for the enhancement of alternative pellet utilisation in 
Europe, the impact of national and European frameworks has been evaluated. On this basis, recommendations on 
favourable legal frameworks and regional concepts for the market integration of alternative pellets will be presented. 
Furthermore, the difficulties connected to combustion of alternative pellets, especially in small scale, amplifies the need 
for quality systems and quality assurance. Thus, a draft for a labelling system for the production and combustion of 
alternative and mixed biomass pellets developed in close cooperation with the European Pellet Council will be presented. 
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1  THE MIXBIOPELLS PROJECT 
 

The aim of the MixBioPells project is to enhance the 
market relevance of alternative and mixed biomass pellets 
made of biomasses and biogenic residues (except wood) 
and mixed biomass pellets made of mixtures of raw 
materials from Group 1, 2 or 3 according to the definition 
in EN 14961. There are significant differences between 
the available raw materials and the national frameworks 
in the European countries and even between the regions 
within the same country. Thus, the local situations in 
Central Finland, East Sweden, Jutland in Denmark, 
Rhineland-Palatinate in Germany, Lower Austria, 
Lombardy in Italy and Asturias in Spain were analysed. 
Local bio-business activities have been supported based 
on a close cooperation with local key actors along the 
whole value chain. The objective was to develop regional 
case studies to gather information about successful 
technical developments, available raw materials, basic 
and economic conditions and problems during the build-
up of new regional bio-business activities. The 
information was then set into the context of the current 
situation concerning technical possibilities in production 
and utilisation of alternative pellets in the European 
partner countries. As a result, recommendations on 
favourable legal frameworks can be given and regional 
concepts for the market implementation of alternative 
pellets with regard to the existing frameworks were 
developed. Dissemination of the project as well as the 
project results should help to increase the market 
implementation of alternative and mixed biomass pellets. 
To do so a website including a database and a forum was 
set up and side-workshops were organised at local, 

national and international conferences. Based on a 
comprehensive data collection, the MixBioPells project 
provides up to date market information about alternative 
biomass pellets.  
 
 
2  METHOD 
 
Within the project, several key actors along the value 
chain of alternative and mixed biomass pellet production 
and utilisation were interviewed. From these interviews 
the key actors view on problems and chances of 
alternative and mixed biomass pellet production and 
utilisation were visualised, also indicating the relevance 
of certain aspects. Additionally, the partners collected 
information concerning European, national and regional 
conditions, existing raw material sources, available 
amounts of alternative biomass and the fuel 
characteristics of these materials. Furthermore, technical 
solutions both for the production and combustion of 
alternative and mixed biomass pellets were gathered by 
means of literature search, market survey and contacts 
with key actors. Economic aspects were analysed for 
selected case studies representing the complete value 
chains within each country. The value chains were 
developed based on existing projects and were partly 
realised. Best practice examples for the production of 
alternative and mixed biomass pellets and their 
combustion characteristics highlighted successful 
strategies as well as common problems and motivations 
of the involved key actors in Austria (AT), Denmark 
(DK), Finland (FI), Germany (DE), Italy (IT), Spain (ES) 
and Sweden (SE). 



 
Figure 1: Method 
 
Furthermore, the Best Practice Chains illustrate 
combinations of pellet production and combustion that 
have been successfully realised. The Best Practice Chains 
are highly valuable to increase the market relevance of 
alternative and mixed biomass pellets in Europe since 
they can be used as guideline for future projects both on 
small and medium scale as well as on industrial scale. 
From the gathered information common constraints and 
drivers became apparent. They can be allocated to the 
following fields: 
 
• Policy and social acceptance, 
• Legal framework, 
• Economics, 
• Technological and raw material issues. 
 
 Eventually, groups of national conditions were 
defined and classified. Thus, similarities between the 
countries in the fields of policy, public perception, legal 
conditions, economics and technology became evident. It 
could be shown, which of the national conditions are the 
most decisive key parameters defining the national 
frameworks. Recommendations could be given about 
which combination of legal conditions and policy 
decisions is required to overcome the most relevant 
constraints. The method is illustrated in Figure 1. 
 
 
3 CONSTRAINTS AND DRIVERS 
 
Based on the described method, the relevance of the 
extracted constraints and drivers were evaluated. For the 
evaluation the following criteria were set: how often they 
were mentioned in the interviews, influence on the 
feasibility and profitability of a project, tractability by 
policy decisions. In total, the most important constraints 
were summarised as follows: 
 
• Low demand, 
• Lack of or insufficient financial support, 
• Uncertainty about what biomass can be used 

according to legal framework and if it is classified as 
waste or not, 

• Uncertain legal status and complicated procedure to 
get regulatory approval, 

• Critical and varying fuel parameters causing 
additional costs along the whole chain, 

• Insecure raw material supply and availability, 
• Lack of or too high price of technology to keep 

emission thresholds. 
 The most important drivers can be summarised as 
follows: 
 
• Binding targets creating demand, 
• Secure support options to ensure economic viability, 
• Clear regulation on usable biomass, emission 

thresholds and regulatory approval, 
• Availability of unused raw material at a low price, 
• Availability of appropriate technology, 
• Available knowledge and experience concerning the 

production and use of alternative raw materials 
within the region. 

 
Apparently, unused raw materials on the one hand can 
spur the utilisation if the key actors can rely on clear 
regulations and have an economic perspective despite the 
higher initial costs when using alternative raw materials. 
On the other hand the demand is highly important. Only 
if there is demand for alternative and mixed biomass 
pellets they can be marketed. To enhance the demand 
transparency and profound knowledge on the problems 
with and chances of the utilisation of alternative biomass 
is required. To reach this goal experience is crucial. 
Furthermore, dissemination of the know-how, of possible 
obstacles and possibilities to resolve the problems is 
important. The ideal situation is that first-hand 
experience about the specific raw materials of a region 
together with experienced key actors is available. 
 
 
4 CLASSIFICATION, COMPARISON AND 
EVALUATION 
 
 As described above, several parameters from the 
fields of policy, social acceptance, legal framework, 
economics, technology and raw material issues influence 
the feasibility and viability of initiatives for production 
and utilisation of alternative and mixed biomass pellets. 
To allow the transferability of results, conclusions and 
recommendations developed within the project, the 
national conditions have to be classified so that third 
countries can find information and examples from 
countries with similar frameworks and in this way profit 
from the results of the MixBioPells project. To realise 
this, an easy and comprehensible procedure based on the 
most decisive key parameters was developed guiding 
intiators towards countries with similar conditions. The 
classification was performed separately for heat 



production on small and medium scale and for combined 
heat and electricity production on industrial scale.  
 
4.1  Selection of the key parameters 
 For the selection of the key parameters the following 
criteria were applied: 
 
• Key parameters have to be specific for a country. 
• Key parameters have to be crucial for the feasibility 

and economic viability. 
 
 The selection process leading to the most decisive 
key parameters is described below. Political targets are 
strongly influenced by EU-directives. In case of 
alternative and mixed biomass pellets production and 
utilisation the RES directive is the most important EU 
directive. There, a binding target of 20 % final energy 
consumption from renewable energy by 2020 was set by 
the commission. However, the individual share of each 
renewable energy source has not been specified. Thus, 
within this context and depending on the already 
achieved values each country can set its own focus. 
Ambitious targets can increase the overall demand for 
alternative and mixed biomass pellets. However, since it 
does not directly influence feasibility of a project and its 
economic viability it will not be included as key 
parameter. Similarly, the social acceptance mainly 
influences the demand and the overall perception of these 
kinds of fuels. In contrast, legal conditions are essential 
for the feasibility of alternative and mixed biomass pellet 
utilisation projects. A fuel supply chain will only be 
realised if it is possible within the legal conditions. 
Highly restricted legal conditions limit the technological 
options to fulfil the requirements for legal approval. In 
contrast, low restricted legal conditions facilitate the 
realisation of a project. Thus, legal conditions can be 
assumed as first key parameter.  
 If legal approval is possible, i.e. the project feasibility 
is ensured, realisation then depends on the economic 
viability. Projects for production and utilisation of 
alternative and mixed biomass pellets are mostly 
accompanied by higher initial costs resulting from critical 
fuel parameters and characteristics of the alternative raw 
material. The situation becomes more severe under highly 
restricted legal conditions. They limit the technological 
options. Furthermore, initial costs are often higher since 
increased efforts and additional investments are required 
to comply with statutory requirements. Support options 
are a useful measure to overcome constraints resulting 
from the high initial costs. Therefore, the availability of 
financial incentives and support options is appointed as 
second key parameter. Availability of technological 
options to comply with the legal restrictions is also 
crucial. However, technology is tradable on European 
level. From the analysis within the MixBioPells project it 
seems reasonable that all selected countries have certain 
amounts of appropriate raw materials. The availability of 
technological options is not country specific in an 
European market. Thus, both aspects are not included as 
key parameter.  
 In summary, the legal conditions and availability of 
support options are identified as key parameters for the 
following classification of the national frameworks. For 
the two parameters a digital discrimination is chosen, i.e. 
initiators have to select if for their country a “yes-option” 
(indicated by the number 1) or a “no-option” (indicated 

by the number 0) applies. In this context, the number 1 
will be used for conditions that support alternative and 
mixed biomass pellet production and utilisation. In 
contrast, the number 0 indicates conditions that are more 
likely to hinder alternative and mixed biomass pellet 
production and utilisation. As a result there are four 
different possible combinations, Table I.  
 

Table I: Possible combinations for the definition of the 
national frameworks 
 

0-0 This combination indicates unfavourable 
legal conditions apply and no available 
support options. 

0-1 This combination indicates unfavourable 
legal conditions accompanied by support 
options to overcome financial barriers. 

1-0 This combination indicates favourable legal 
conditions. However, there are no support 
options available. 

1-1 This combination indicates the combination 
of favourable legal conditions and available 
support options. 

 
Thus, to find out to which legal framework the country of 
a potential initiator belongs to only two questions have to 
be answered: 
 
• Do favourable legal conditions apply for your 

country? 
• Are there support options for the utilisation of 

(alternative) biomass? 
 
 According to the results of this project the threshold 
for dust emission is a good indicator for the legal 
conditions on small and medium scale. If strict limits for 
dust emission apply there are usually limits for other 
emissions as well. Furthermore, dust emission thresholds 
values are in general most difficult to comply with for 
alternative raw material combustion. Thus, low 
thresholds for particulate emission limit the possible fuel 
options as well for most cases. The limit to indicate legal 
conditions for small and medium scale application as 
strict i.e. unfavourable is set if emission thresholds for 
particulate emission of less than 100 mg/Nm3 apply. For 
industrial scale applications the indicator of favourable 
legal conditions is the existence and operation of 
industrial scale plants for alternative and mixed biomass 
pellet utilisation, as well as the construction and 
installation of further plants. Thus, if there are industrial 
scale plants running on alternative and mixed biomass 
pellets and further plants are planned or being build the 
legal conditions for industrial scale use can be appointed 
as favourable.  
 For the second question it is only relevant if there are 
support options or not. 
 
4.2 Determination of the frameworks for small and 

medium scale 
 The evaluation procedure was applied for small and 
medium scale and the results for the partner countries are 
summarised in Table II. There are four possible, distinct 
frameworks.  

Table II: Determination of the national frameworks for 
small and medium scale (< 1 MW) 



 
 AT DK FI DE IT ES SE 

Favourable 

legal 

conditions 

0 1 1 0 0 1 
11)/ 

02) 

Support 

options 

available 

03)/ 

14) 0 1 1 1 0 1 

1) Small and medium scale up to 300 kW. 
2) Medium scale >300 kW. 
3) If no federal support is available for small and medium scale. 
4) If federal support is available for small and medium scale. 

 
 0-0: This framework could apply to certain regions in 
Austria since federal support options for small and 
medium scale use are granted on federal level and may be 
subject to changes. This framework is particularly 
difficult for the initiation of projects based on alternative 
and mixed biomass pellets since highly restricted legal 
conditions are accompanied by a lack of support options. 
Under this framework the initiation of alternative and 
mixed biomass projects in small and medium scale can 
hardly be recommended. Therefore, serious planning 
should only be started with a strong commitment of the 
involved key actors and the support of the local 
authorities. The access to very cheap raw materials is 
required and the involvement of costumers willing to 
cover the higher service and maintenance efforts at no 
additional costs. It seems advisable to plan the projects as 
side-kicks of already successful businesses. 
 0-1: Germany and Italy as well as those regions in 
Austria where federal support options for small and 
medium scale applications are available belong to this 
category. Furthermore, Sweden can be allocated to this 
framework for small and medium scale applications 
larger than 300 kW. The national conditions within these 
countries are characterised by highly restricted legal 
conditions and available support options for small and 
medium scale applications. The alternative and mixed 
biomass pellet utilisation has to be realised under highly 
restricted i.e. unfavourable legal conditions resulting 
from public concerns. However, support options are 
implemented to spur the utilisation nevertheless. The 
increased utilisation of alternative raw materials shall 
help to overcome or avoid scarcity of the most common 
solid biofuel wood. An additional political target is the 
reduced dependency on fossil fuels. Under this 
framework a strong commitment of the involved key 
actors is required for the successful build-up and 
realisation of the project. The available support options 
indicate a political will for increased utilisation. 
However, highly restricted legal conditions result in a 
limited demand and acceptance of alternative and mixed 
biomass pellets. It seems advisable to plan the projects as 
side-kicks of already successful businesses. 
 1-0: This framework applies to Denmark and Spain 
which have low restricted i.e. favourable legal conditions 
but no support options for small and medium scale 
applications. Among these countries the small and 
medium scale utilisation of alternative and mixed 
biomass pellets is not politically favoured. Instead, policy 
seems to prefer larger scale use. Therefore, there are no 
support options available to overcome the problem of 
higher initial costs due to alternative and mixed pellet 
utilisation in small and medium scale. Thus, these fuels 
are preferably used in large scale units where higher 

initial costs due to the choice of fuel are less problematic. 
If the key actor still aim at small or medium scale 
utilisation particularly cheap raw materials with low 
preconditioning effort should be used to keep fuel costs 
as low as possible. The legal conditions should be a 
minor obstacle unless undue bureaucratic hurdles like 
prolonged approval times hinder the successful 
realisation. Reduced service life and higher maintenance 
efforts have to be considered and projects should only be 
started if the heating plant operator or costumers feel able 
to handle these obstacles. The comparison with prices of 
common fossil and wood fuel options have to indicate a 
high cost saving. Economic evaluation has to be done 
carefully. 
 1-1: In Finland and Sweden favourable legal 
conditions are accompanied by support options for small 
and medium scale applications. This framework provides 
a support for alternative and mixed biomass utilisation in 
small and medium scale. At first sight, this might appear 
surprising since in Finland and Sweden a large share of 
heating and cooling is already provided from biomass. 
However, biomass use in these countries is currently 
focused on wood. Alternative raw materials are rarely 
used. Furthermore, despite the large share of biomass in 
the heating and cooling sector, the Scandinavian 
countries have ambitious targets requiring enhanced 
biomass use. Thus, a framework is required to facilitate 
alternative and mixed biomass utilisation. The acceptance 
and resulting demand appears to be the largest obstacles 
in the above countries. Neither legal nor economic 
conditions should be a major problem. The successful 
realisation still depends on bureaucratic hurdles that have 
to be overcome. 
 
4.3  Determination of the frameworks for industrial scale 
 The evaluation procedure was applied for industrial 
scale. The indication of favourable legal conditions for 
industrial scale use is based on the existence and 
operation of industrial scale plants for alternative and 
mixed biomass pellet utilisation, as well as the 
construction and installation of further plants, Table III. 
Only two distinct frameworks for the utilisation in 
industrial scale applications could be found among the 
partner countries.  
 0-1: Austria, Germany, Spain and Italy belong to this 
category. The national conditions within these countries 
are characterised by unfavourable legal conditions and 
available support options for industrial scale applications. 
This framework exists in the context of policies 
particularly supporting small and medium scale use but 
try to limit large scale use as a result of public concerns 
(AT, DE) or in countries for which the bioenergy sector 
is less developed (IT, ES). Though there are support 
options available the legal condition and the apparent 
political will hinder the use of alternative and mixed 
biomass pellets in large scale. Under this framework, 
large scale utilisation is not favourable at the moment. 
The situation may change in Italy and Spain in the future 
since the bioenergy sector in these countries is not far 
developed yet. Under this framework the realisation of 
alternative and mixed biomass pellet projects is not 
advisable. If the key actor still aim at the initiation of an 
alternative and mixed biomass pellet project under these 
conditions secure heat and electricity demand as well as 
long-term, low cost supply of the raw materials are highly 
important. Experienced plant manufacturers and 



operators should be involved to prevent problems arising 
from inappropriate plant design. Furthermore, public and 
local authorities should be involved at early stages. 
 

Table III: Determination of the national frameworks for 
industrial scale (> 1 MW) 
 
 AT DK FI DE IT ES SE 

Favourable 

legal conditions 
0 1 1 0 0 0 1 

Support options 

to secure long 

term economics 

1 1 1 1 1 1 1 

 
 1-1: Denmark, Finland and Sweden have national 
conditions where favourable legal conditions are 
accompanied by support options for industrial scale 
applications. In these countries the framework supports 
large scale utilisation of alternative and mixed biomass 
pellets. Looking at the economic and legal conditions 
there are no objections. In general, secure heat and 
electricity demand as well as long-term, low cost supply 
of the raw materials are highly important. To ensure a 
good plant design experienced plant manufacturers and 
operators should be involved. An early involvement of 
the public and authorities can enhance the acceptance 
that is often a critical point for the installation of larger 
plants. 
 
 
5  CERTIFICATION SYSTEM 
 
 Difficulties connected to combustion of alternative 
pellet amplify the need for quality systems and quality 
assurance. A well-designed certification system could 
allocate alternative pellets to the appropriate combustion 
appliances and thus help reducing hazardous emission 
and avoiding operational disturbances and high 
maintenance costs. Consequently, a certification system 
is highly important in order to facilitate the use of 
alternative pellets especially on small and medium scale 
use.  
 Thus, the draft of the ENagro certification system for 
the production of alternative and mixed biomass pellets 
was developed in close cooperation with the European 
Pellet Council. The certification of the production would 
guarantee consistently homogeneous quality of delivered 
pellets. The classes of ENagro are based on the 
specifications of the European standard EN 14961-6. 
Thus, five different classes are specified, i.e. for cereal 
straw pellets, Miscanthus pellets, Reed Canary Grass 
pellets, mixed pellets class A and mixed pellets class B. 
The possible labels are displayed in Figure 2. The 
certification system contains requirements for: 
 
• Production and quality assurance (EN 15234-6), 
• Product characteristics (EN 14961-6), 
• Labelling, logistics and intermediate storage and 
• Delivery to the end customers. 
 
 Specifications for internal quality management 
guarantee that the product requirements are maintained. 
Requirements for technical facilities, operation 
procedures and documentation are defined, which make 
the operation processes transparent and should lead to a 
rapid tracking down and solving of problems. The 

formulation of these specifications was carried out on the 
basis of ISO 9001 and EN 15234-6.  
 

 

 
Figure 2: Possible ENargo labels [1] 
 
 Today, existing voluntary certification systems for 
combustion systems are available for wood pellets 
utilisation taking combustion related criterions into 
account such as emissions and efficiency. Additionally, 
the labels address other aspects such as function and 
surveillance inspections, environmentally responsible 
product design or auxiliary power demand. The draft of 
the certification system includes the following 
requirements: 
 
• Fuel or range of fuels that can be used in the boiler. 

The boiler manufacturers should use the classification 
of the ENagro label in their boiler sign. 

• A clear statement of what efficiencies are reached and 
what emission levels (or classes) of CO and particles 
are reached with the specified fuel or range of fuel.  

• Long term performance should be included. 
 
 However, to be relevant and successful, a 
certification system for combustion units must be 
developed in close collaboration with the producers of 
equipment. Systematic combustion tests with different 
fuels in different combustion units are not available. It is 
also higly proble that increased use of alternative fuels 
will be accompanied by improved technical solutions 
adapted for these fuels. Today the use of alternative 
pellets is still not enough developed and the demand for a 
certification system is only newly aroused. 
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