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Abstract 

The paper highlights essential elements for successful cooperation in the development of investment 

initiatives and new technologies in the bio-energy field in the Eastern part of the Netherlands. In 2007 a 

cluster was formed between key industrial and science players in the region. A covenant was signed with the 

regional government with ambitious goals. Surveys have been held to determine biomass resources, research 

programs have been carried out and strategy plans and feasibility studies have been made. An investment 

fund has been established by the province of Overijssel.  A wide range of bio-energy plants have been built or 

are about to be realized by members of the cluster. The cluster has grown to more than 25 members in the 

Eastern Netherlands. The sector aims to strengthen its position to become an international centre for 

research, development and business acceleration in bio-energy.  Not only is focussed on heat en electricity 

but also on the production and application of advanced biofuels and materials.  The paper describes the basic 

elements for success and the steps that are required to bring about transition towards a strong technology 

based and sustainable economy. 

 
 
Introduction 
 
Half of the newly built installations are on basis of a renewable energy source. This was an important 
and inspiring message given by Maria van der Hoeve of the International Energy Agency last year. 
Bio-energy plays an important role worldwide. Many systems have been built and many more are 
still to come. Bio-energy is considered an important source for 
local energy supply, next to sun, wind and geothermal. 
 
Already for decades, the Eastern Netherlands is known for its 
activities in bio-energy. There is a concentration of companies 
that is designing, servicing, producing and supplying bio-energy 
systems and providing technical assistance and training 
worldwide.   In 2007 commercial companies and science 
institutes joined forces to promote bio-energy in the Eastern 
Netherlands. And to develop new technologies together and to 
become a more competitive region on the international market.  
 
This paper goes into the background of the Bio energy cluster 
and the cooperation with the regional governments in the 
Eastern parts of the Netherlands to jointly stimulate local 
sustainable energy and to strengthen the position of the sector.   
 

 

Figure 1. Eastern Netherlands region 



Cluster 
 
The Bio energy cluster is formed by a range of economic partners: from technology developers to 
manufacturing industry, from biomass suppliers to energy companies. The fuel chain is well covered, 

from biomass to end products, as well 
as the technology development chain: 
from early concepts to fully commercial 
systems. This is very good indeed, yet, it 
is also absolutely necessary, especially 
considering the many challenges the 
sector is facing and the strong 
competition worldwide.   
 
 
 
 
 

 

Figure 2. The Bio energy cluster Eastern Netherlands (BEON) 

 
The cluster focusses on three areas:  

1. Digestion – the biologic conversion process with biogas and green gas as intermediate 
product for energy and transport fuel 

2. combustion – the thermochemical conversion of biomass to heat and electricity 
3. pyrolysis – thermochemical conversion with pyrolysis oil as intermediate product for energy, 

transport fuel or bio-chemicals 
 
These areas have been carefully selected on basis of the expertise available and potential for 
economic growth.  
 
Covenant with the local government 
 
The province of Overijssel aims at 20% 
renewable energy in 2020. The local government 
is ambitious, her targets are even higher than the 
national Dutch target. Where-ever possible, she 
improves and adjusts her policy and budget to 
achieve her goal. Bio-energy is supposed to 
deliver 60% of the total amount of renewable 
energy required. In 2007, the local government 
and BEON, signed a covenant to work jointly 
together to achieve this goal. The province 
committed itself to improve the bio-energy 
investment climate and BEON partners 
committed themselves to develop and 
implement new initiatives. The province, furthermore, financially supports the cluster by covering 
half of its costs. In 2011 the covenant was extended by another three years to the great joy of the 
entire bio-energy sector (see picture).    
 
  

 
Figure 3. Signing the Covenant 



Bio-energy status Overijssel 
 
In 2012, in the province of Overijssel 4.9 PJ of fossil energy was saved by the use of biomass power 
en heat generation. This is approximately 4 % of the total energy consumption. Production systems 
are well distributed over the province as shown in Figure 4. The following types of bio-energy 
systems are indicated: 

- wood boilers (red) 
- waste combustion units (yellow) 
- land full gas (green) 
- water treatment digestion installations (blue) 
- dung digestors (purple) 
- industrial digestors (grey) 
- organic waste digestors (black) 

 
 

 
Figure 4. Bio-energy installations Province of Overijssel 

 
Figure 5 gives the bio-energy production level in TJ/year. Shown are:  

- The realised amount of bio-energy produced, note the high share of bio waste and 
demolition wood combustion.  

- The impact of the close down of three dung digestors and one biofuel plant in 2013. 
- The growth potential based on pipeline projects in development, assuming that one third 

could be realised in time by new project design and organisation;  
- The ambitions for 2015 (9000 GJ/year).  

 



 
Figure 5. Bio energy production in Overijssel 

The more pipe line proposals are realised, the closer one gets near the target. A number of factors 
are essential for success. Improved financing options, improved conditions for digestion, 
continuation of wood combustion growth and realisation of biofuel initiatives on pyrolysis. For 
growth on long term, further development will be needed in research and development. 
 
Energy fund 
 
The province of Overijssel has established a 250 million 
euro Energy Fund, the province of Gelderland a similar 
fund for innovative and infrastructure investments. Both 
provinces once owned power companies and when these were privatised and shares were sold, large 
sums of money were received. Part of these revenues have now been made available to support the 
financing of energy projects and to take part in investments in new and innovative enterprises. These 
developments were right on time. Banks had started to move away from the bio-energy arena. 
Getting investments financed became a hard job. Although expectations were higher than could be 
realised, the provincial Funds are starting to make a difference. Especially when they are able to 
provide risk capital and manage to lower the risks for commercial banks. 
 
Action plan digestion 
 
Digestion of manure is going through a difficult time. The bio-energy source is the largest one still 
available for energy. If all 20 million tons of dung would be turned into gas, it would replace some 
500 million m3 of mineral gas. But generating energy from dung on a commercial basis, is not easy. 
Prices of co-substrates have increased steeply over the years. At the same time, electricity prices 
have dropped. The two developments resulted in the bankruptcy of three digestors in Overijssel. 
Others are just surviving. Cluster members have therefore put together an Action Plan. First question 



was, and that was typical for the sector: “What can do ourselves?” And then: “What more is 
needed?” The conventional digestion process is not efficient, operation and maintenance can be 
improved, annual operating hours are still low, financial prognoses from the past were often far too 
optimistic. Actions are now being carried out by BEON members on a large amount of Action Plan 
recommendations.  
 
But even with the technical improvements, the financial 
difference between costs and revenues remains high. 
Fortunately, more budget has now made available from the 
national government and it is expected that a number of new 
projects will be developed and implemented in the coming 
years.  
 
“Current digestors are like cars built in 1935”, illustrated 
professor Dr Christof Wetter of the German Technical University 
in Steinfurt, on a BEON workshop in Steinfurt last year: “The 
cars drive, they brake and they have screen wipers. So, they 
work. It is hard to imagine what developments will still be 
possible. Yet, wait and see. Digestors of the future will be 
different and far more efficient. You can see it in the cars that 
we have now.”   
 
Within the cluster, members are working together for 
technology improvements on digestion. 
There are various examples. System 
supplier HoSt BV, together with the two 
science institutes the University of 
Twente and Saxion, has set up a 
research programme on flow behaviour 
of manure and digestion process 
dynamics. Technology supplier Byosis 
BV develops and supplies units for 
process optimisation and manages to 
get much higher efficiencies than 
conventional systems. Waste and 
energy company Twence is currently 
building a combi digestor specific for 
grass and watery organic waste streams (see Figure 3). Grid company Cogas is cooperating with 
Twence in Twenergy to set up a green gas and biogas grid to connect various digestors in the Twente 
region. All examples in which two or more cluster members are working closely together. 
  
Combustion 
 
Combustion of wood chips or wood pellets is becoming an attractive alternative to the use of gas for 
heating. A large number of boilers have been installed. Prices of heat have increased over the last 10 
years. Important factor for success is a reliable supply of feedstock of adequate quality. The cluster 
has been active in bringing together land owners, forestry industry and heating companies and is 
clustering harvesting and supply activities. One of the members, Bruins and Kwast BV, in close 
consultation with the BEON boiler suppliers, has developed a system for the production of quality 
biomass fuel with well-defined heating characteristics. For the further implementation of small and 
medium size heating systems, BEON partners are looking at possibilities with the Energy fund on the 
concept of a portfolio of projects to secure financing. 

Figure 6. The action plan for biogas 
production 

Figure 7. the combi digestor in Twente 



Pyrolysis 
 
Converting biomass in a form that matches with existing energy infrastructure is an important step in 
the energy transition from fossil to biomass. Good examples of intermediate biofuels are wood 
pellets (solid), green gas (gas) and pyrolysis oil (liquid).  
 

The University of Twente stood at the 
basis of the development of the pyrolysis 
process. The technology development 
company BTG, the founding father of the 
BEON energy cluster, has brought the 
process towards commercial application 
and one of its spin-offs is now building the 
first commercial scale pyrolysis plant in 
Europe. The plant is financed by the 
Overijssel Energy Fund and is currently 
being built. By, as a matter of fact, the 
local industry in Twente. 
 
The oil produced will be used for the 
sustainable heat supply for a local plant of 
dairy company Friesland Campina.  

 
Technology development 
 
Technology development takes a long time. New concepts have to be developed much faster from 
laboratory to market. This is the challenge we are facing. Together with the provinces Overijssel and 
Gelderland BEON is continuously evaluating policy instruments and development activities to 
accelerate the process. The diagram below illustrates how the technology development process can 
be moved forward in the various stages of development and what the role is of the various partners. 
The challenge is to come to technologies that will be applied with little to no exploitation subsidy at 
all. 
 

 
 

Figure 9. The technology development policy instruments 

Figure 8. The Empyro pyrolysis plant in Hengelo 



An illustrative example for the technology development 
process has been the development of transport fuel 
derived from wood pyrolysis. BTG managed to upgrade 
the pyrolysis oil to a fuel similar to diesel. In June 2013, 
Minister of Economy Kamp was invited to demonstrate 
the first vehicle worldwide on pyrolysis oil. 

The development work was funded by the Province of 
Overijssel and coordinated by the University of Twente. 
The programme, BE2O, had another remarkable outcome: 
the adaption of pyrolysis oil burners, enabling to use the 
oil in a turbine. Showing its confidence in own technology, 
the University of Twente has developed a plan to build a 
combined heat and power plant on its campus, based on 

pyrolysis oil.  

Especially the first example shows another development: the use of biomass for high value 
applications. BEON has therefore started to participate in a large Eastern Netherlands initiative for a 
biobased economy (BIC-ON). In this initiative, biomass is not only seen as an important energy 
source, but also as future feedstock for advanced transport fuels and other products that are still 
fossil based.  
 
Germany 
 
The Eastern Netherlands has a distinct advantage over other areas in the Netherlands. It is close to 
Germany. Across the border, the Energiewende is transforming rapidly the energy sector. Yet, next 
steps will be difficult. More renewable energy has a price. The economy is starting to feel the pain. 
Existing systems are expected to double in size, while biomass is getting more expensive and costs of 
production have to go lower. The feed-in tariff system costs a fortune. Many challenges to be faced. 
No surprise that parties from both sides of the border, are starting to find each other. 
 
Provinces along the German border therefore developed a comprehensive programme with their 
German counterparts. Some sixty companies and science institutes are taking part in this 
programme. It is the INTERREG Green Gas Programme. In spite of the long preparation time and 
bureaucratic declaration system, the programme is running now and good results are currently being 
achieved.  
 
In addition, a number of companies across 
the border, recently set up an association, 
a “Verein”, to promote cooperation and 
exchange of experiences in the bio-energy 
field across the border.     
 
Economic value 
 
The bio-energy sector has strong potential 
for growth. Not only in the construction 
and exploitation of bio-energy systems or 
in the supply of local biomass material. 
Long term ambition is to become a 
European bio-energy centre for research and 
technology development. To export more bio-energy 

Figure 11. Wood and waste combustion systems at 
Twence 

Figure 10. Demonstration ride on pyrolysis diesel 
vehicle 



products and systems and to provide more services, training and technical assistance. Ultimately the 
sector aims at a total production value of 50 million euro and work for more than 1.000 people. An 
international spread of activities remains important. The renewable energy remains a sector highly 
dependable on national policies, with all its typical ups and downs.   
 
Challenges 
 
An important national covenant, the Energieakkoord, has recently been signed between the industry, 
trade unions, the government and NGO’s.  The Netherlands has adjusted its ambition towards a 
more realistic pace. Much wind, a cap on co-combustion of wood in power stations, but higher 
targets for local bio-energy. Production will have to triple in volume. This is impossible without more 
local wood boilers, more dung digestors or more pyrolysis. Provinces will continue to play an 
important role, with their Energy funds and their tasks in industrial innovation and spacial planning. 
And with their experienced political leaders and stimulating activities.  A combination of setting 
ambitious goals, implementing effective policy and financial instruments, and close cooperation with 
the industry and science institutes, is very important.   
 
A recent evaluation of the Overijssel energy policy was conducted by ECN. The main results are 
shown in Figure 12, from 2007 onwards, with and without the measures that were taken. 

 
 

 

Conclusions 

First steps have been made. Developments are encouraging. Still a lot remains to be done. The BEON 
cluster has played a role in intensifying the cooperation between economic partners. The regional 
governments are working hard on facilitating the application of biomass and in promoting renewable 
energy. What has been the main elements for success so far and what more is needed? Important 
factors for the results achieved are: 

- the strong industrial and entrepreneurial basis for bio-energy in the region, 
- the existence of science institutes with links with the industry, 
- a positive entrepreneurial climate for spin-off companies, companies forming the breeding 

ground for even more spin-off companies;  
- the cooperation between players within the technology development and fuel supply chains 

within the BEON cluster 
- the role of the provinces, especially the province of Overijssel: 

o in setting ambitious goals on renewable energy and the use of biomass; 
o in providing finance especially to bridge the gap between small pilot projects and 

first commercial applications; 

Figure 12. Evaluation of the Overijssel policy 



o in cooperating - side by side - with the sector by signing a covenant with the BEON 
cluster and by giving the industry a full role and own responsibility in the 
development of the bio-energy sector; 

o in the full promotion, at all levels, of the application of bio-energy and the 
development of advanced bio-fuels. 

 
To reach renewable energy targets much more has to be done. With more cooperation between 
science institutes and industry, with further development and attuning of available financial 
instruments such as the Energy funds, and with the readjustment and bundling of existing proposals 
and development of new ones. 
 
Most essential is to keep focus on climate and energy targets. Such targets bring economic partners 
together. These targets set a common goal for science institutes, industrial companies, local 
governments and initiatives of local citizens. More than just more jobs, more innovations and more 
business, outputs which remain equally important for the economy and the society as a whole. 
Targets on renewable energy are high and seem sometimes impossible to reach. Yet, they are 
essential to keep momentum and to realise developments that otherwise would never take place.   
 
 
 
 
 
 


