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Executive summary and reading guide

Short-term objectives of the IEA Bioenergy Task 40 “Sustainable International Bio-energy Trade:
Securing Supply and Demand” are amongst other to present an overview of development of
biomass markets in various parts of the world and to identify existing barriers hampering
development of a (global) commodity market (e.g. policy framework, ecology, economics). As in
most countries biomass is a relatively new (though quickly growing) commodity, relatively little
information is available on e.g. the traded volumes and prices of various biomass streams, policies
and regulations on biomass use and trade, and existing and perceived barriers. This country report
aims to provide an overview of these issues for the Netherlands, and also sets the first step to make
an inventory of barriers as perceived by various Dutch stakeholders.

The information gathered in this report is to a large extent based on existing statistics and reports
from Dutch institutions. The literature data is complemented by additional information obtained
from stakeholders, such as utilities, biomass traders, the port of Rotterdam, policy makers and
custom institutions. In some cases, the data source was left anonymous because of the confidential
nature of the data concerned.

This report was first published in 2005. In this updated 2006 version, additional data has been
collected for the year 2005, mainly concerning the import of biomass and renewable electricity.
Also the policy section has been updated (situation September 2006), and some information on the
use of biofuels has been added.

The Netherlands have a considerable domestic biomass potential, which may be sufficient to satisfy
some of the ambitions for the short-term. However, the domestic potential may be not sufficient to
reach the ambitious targets for 2010 for biofuels (5.75% of demand) and renewable electricity (9%
of demand). Even more so, to realize the long-term vision of covering 30% of the total energy
consumption of the Netherlands by biomass energy in 2040 (i.e. 600 to 1100 PJ), and covering 20-
45% of the feed-stock requirements of the chemical industry with biomass, large-scale import of
biomass is required. Currently, about 58 PJ of primary energy are avoided by the use of (largely
imported biomass), mainly by co-firing of biomass and waste combustion. The current amount of
liquid biofuels for transportation produced or utilized is negligible.

Until the year 2000, the Netherlands barely imported biomass for energy production. Over the last
few years, both the import and export of biomass for energy purposes have been strongly
increasing, over a factor of seven in terms of electricity produced between 2003 and 2005 alone (see
also table A). The biomass imported is used to almost 100% in Dutch power plants (mainly coal and
two gas-fired plants), and can be roughly divided into the following categories: liquid bio fuels like
palm oil and fats used in food production, and solids, such as agro residues (e.g. palm kernel
expelle), wood and wood derived fuels, and solid waste streams (e.g. bone meal), see also Table A.
The exported biomass consists mainly of waste wood and construction wood. In both cases, these
trade flows have been mainly initiated by Dutch environmental and energy policy. A feed-in tariff
for electricity from biomass has been the main driver for biomass import. A levy on using
combustible material for land fills and difficulties to obtain permits to co-fire (contaminated) waste
wood are main drivers for the export of biomass.

i
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Table A.  Overview of imported and exported biomass streams for energy production for the Netherlands.
Sources: Pfeiffer (2005), De Vos and Christan (2003) and own data collection. The data for 2004 and
2005 should be considered estimates.
Import* 2003 2004 2005
kton PJ kton PJ kton PJ
Solids (wood pellets, wood 135 2.3 435 6.45 853 12.6
chips, agri residues &
pellets, bone meal,et

cetera)
Liquids (vegetable oils) 5 0.2 90 34 323 10.9
Total 140 25 525 9.85 1176 23.5
Export® 2003 2004 2005
kton PJ kton PJ Kton PJ
Construction and 430 6.6 419 6.4
demolition waste, wood
waste
Remaining fraction from 503 45 475 4.3
construction and .
- Not available
demolition waste
Paper/plastic fraction from 151 2.0 147 1.2
household waste
Pellets from RDF 107 15 76 11
Others 449 04 372 04
total 1639 15.1 1489 134
a The exact composition of biomass fuels used in 2004-2005 in coal power plants were considered confidential

by some power producers. In some cases they were calculated by using the amount of renewable electricity
produced and the electrical efficiency of the power plant. Thus, the numbers presented here are estimates.

b All export data on 2004 is based on the total export volumes, and the assumption that the share for use as fuel
was the same as in 2002-2003

By interviewing stakeholders involved in the (inter-)national trade of biomass in the Netherlands, a
number of national (N) and international (I) (potential) barriers for trade were identified.
Summarized, these are:

Limited and strongly fluctuating financial governmental support (N)
Problems with obtaining emission permits (N)

Competition with application as fodder production or food production (N/I)
Increasing international competition (I)

Reluctance to use new biomass streams (N)

Immature market(N/I)

Lack of significant volumes and associated professional logistics (N/I)
Lack of commitment of the Dutch government and energy producers (N)
Import restrictions (N/I)

Potential negative social and environmental effects linked to utilization of biomass streams
such as palm oil (I)

On the short term, the first issue (limited and fluctuating financial support) is likely the most
dominant factor to limit further biomass import to the Netherlands. The rapid growth of imported
biomass has recently triggered a counter-reaction from the Dutch government to limit the amount of
biomass co-fired on the short term. In addition, in August 2006, the Dutch Minister of Economic
Affairs announced that all feed-in (MEP) tariffs were reduced to zero for all new project (i.e. not
existing capacity). This triggered a strong negative response many from many market parties,
NGOs and other political parties. At the time of writing (September 2006) the Dutch Minister of
Economic Affairs had agreed to create a temporary compensation scheme for small-scale farm

il
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projects for biomass fermentation, using a budget of 340 million Euros. However, the Dutch
parliament declared that this would not be sufficient, as many wind energy, solar energy and large-
scale biomass projects would still suffer the consequences of this abrupt policy change (VNG,
20006). Further clarity on the future near-term policies will probably only materialize after a new
Dutch government has been elected in November 2006.

These incidents show how dependent the biomass trade is at this moment on policy support. A
stable, long-term policy is required to increase market share.

A further policy development has been the formulation of sustainability criteria for biomass
productions by a commission of key actors such as market parties, NGO’s, policy makers and
scientists. The criteria included cover amongst others minimum demands for the energy balance,
biodiversity protection and social and environmental safeguards. The report was offered to the
Dutch government in August 2006.

On the longer term, we deem it advisable that such policies are matched with policy abroad,
creating a level playing field in terms of governmental support for (electricity from) biomass and
sustainability criteria fro biomass, equalizing and removing trade barriers, solving the issue of
competition with applications for food and fodder, and other social and environmental barriers.

The report organizes as follows. Section 2 and 3 presents a brief over of the policy setting on
renewable energy and bio-energy in the Netherlands and the policy instruments deployed to
stimulate renewable energy (and specifically biomass) market penetration. In section 4, the
achievements, the current status and the short-term expectations for the use of biomass energy in the
Netherlands are described. Next, in section 5, the biomass market and biomass trade in the
Netherlands are discussed, including the major biomass streams involved, conversion technologies,
import and export volumes, biomass prices, barriers for further import and biomass certification
efforts. Section 6 concludes with a general discussion and conclusions.

v
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1. Introduction and rationale

In the last years, the interest for international biomass trade ahs grown strongly. Various tasks
active within the International Energy Agency (IEA) already raised the issue of international
biomass trade and related subjects before. Within several international organizations (FAO, World
Bank, UNECE, UNDP, UNFCCC, WTO, SGS, NGO’s (Greenpeace, WWF) the interest for the
concept of international bio energy trade is growing. Also industrial parties (Shell, Cargill, Nedalco,
Vattenfall, Essent) are currently strongly involved or interested in biomass trade.

Due to this interest, a new task was started within the IEA Bioenergy program: Task 40, Sustainable
International Bioenergy Trade: Securing Supply and Demand. This proposal for a new Task under
the IEA Bioenergy Agreement aims to investigate what is needed to develop towards a “commodity
market” for biomass for energy. By means of the international platform of IEA combined with
industrial parties, governmental bodies and NGOQO’s, task 40 contributes to the development of
sustainable biomass markets on short and on long term and on different scale levels (from regional
to global).

In its activities, the task programme will take the several stages of development of biomass markets,
in different regions of the world into account. Furthermore, the ambition is that this platform can set
the agenda and initiate a host of new activities relevant for developing biomass potentials
worldwide. The future vision on global bio energy trade is that it develops over time into a real
“commodity market” which will secure supply and demand in a sustainable way; sustainability
brings a key factor for long-term security. Task 40 investigates what is needed to create a
“commodity market” for biomass. By means of this platform in which industrial parties,
governmental bodies and NGO’s participate, this task contributes to the development of sustainable

bio-energy markets on short and on long term and on different scale levels (from regional to
global).'

Short-term objectives of Task 40 are amongst other to present an overview of development of
biomass markets in various parts of the world and to identify existing barriers hampering
development of a (global) commodity market (e.g. policy framework, ecology, economics). As in
most countries biomass is a relatively new (though quickly growing) commodity, relatively little
information is available on e.g. the traded volumes and prices of various biomass streams, policies
and regulations on biomass use and trade, and existing and perceived barriers. This country report
aims to provide an overview of these issues for the Netherlands, and also sets the first step to make
an inventory of barriers as perceived by various Dutch stakeholders.

The information gathered in this report is to a large extent based on existing statistics and reports
from Dutch institutions. The literature data is complemented by additional information obtained
from stakeholders, such as utilities, biomass traders, the port of Rotterdam, policy makers and
custom institutions. In some cases, the data source was left anonymous because of the confidential
nature of the data concerned. The authors would like to thank everyone who contributed
information and data for this report.

The report organizes as follows. Section 2 and 3 presents a brief over of the policy setting on
renewable energy and bio-energy in the Netherlands and the policy instruments deployed to

' For a more extensive description of task 40, including current activities, please visit the task 40 website at
www.bioenergytrade.org.
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stimulate renewable energy market penetration. In section 4, the achievements, the current status
and the short-term expectations for the use of biomass energy in the Netherlands are described.
Next, in section 5, the biomass market and biomass trade in the Netherlands are discussed,
including the major biomass streams involved, conversion technologies, import and export volumes,
biomass prices, barriers for further import and biomass certification efforts. Section 6 concludes
with a general discussion and conclusions.

2. Policy setting on renewable energy and bio-energy in the Netherlands
2.1. Past and current policies

The major policy document of the last decade is the third energy white paper of the Netherlands,
published in 1995. In the white paper, a policy goal of 10% contribution from renewable energy
sources® in 2020 in the Netherlands was set (Ministry of Economic Affairs, 1995). Since then, a
number of additional policy documents have been published by the ministry of economic affairs,
which amongst others further specify (intermediate) targets for renewable electricity. For 2010, the
Dutch government has set a target of 9% renewable electricity. For 2020, a target of 17% renewable
electricity was mentioned in 2020 in the past (as part of the overall 10% renewable energy target in
2020), but it is currently unclear whether this goal will continued. (Ministry of Economic Affairs,
1995; Ministry of Economic Affairs, 1997; Ministry of Economic Affairs, 1999)3.

Another important policy instrument is the coal covenant between the power producers and the
Dutch Ministry of the Environment, signed in 2002, in which the Dutch electricity production
companies committed themselves to CO,-reduction of 3.2 Mton between 2008-2012. Possible
measures to achieve this target were energy efficiency measures, switching from coal to natural gas,
closing down a coal power plant or co-firing biomass.

Simultaneously, over the last decade the entire electricity market has been liberalized in the
Netherlands in several steps. While large electricity consumers were able to choose their electricity
provider as early as 1999, households were only able to choose since July 2004. A remarkable
exception to this was the liberalization of the renewable electricity market, which occurred already
in July 2001. This enabled energy distribution companies de facto to compete for households on the
renewable ‘green’ market three years earlier than on the fossil ‘grey’ market.

2.2. Long-term policies

More recently, the concept of transition management was introduced in the Netherlands. In order to
achieve the renewable electricity targets, some major changes in the structure of current energy
systems will have to occur. With the privatization and liberalization of energy markets, the
governmental capabilities to steer these changes is limited, and depends to a large extend on the
cooperation of a large number of stakeholders, such as national and foreign (energy) companies and
other industries, local and regional public authorities, non-governmental organizations and other
social organizations. Realizing these limitations, in 2002, the Dutch government decided to follow a
new policy concept called transition management. The general aim of this program is to obtain a

? Defined as 10% of total domestic energy consumption in the Netherlands in 2020. In 1995, this contribution was about
0.7%, in 2005, it was 2.4% (CBS, 20006).

3 These targets seem relatively modest in comparison to the European target of 22% in 2010. However, the Netherlands
has basically no potential for large-scale hydro plants, which constitutes the bulk share in many European countries.
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secure, economically efficient and sustainable energy supply for the longer term in the Netherlands,
and to develop the position of the Netherlands as an innovative driving force for the transition
towards a sustainable energy system by creating collaboration between government, business,
research institutions and social organizations (Ministry of Economic Affairs, 2004a). In addition,
this approach aims at improving the Dutch business position in the energy field, and at innovating
Dutch energy policy itself. For the long term (2040) it is expected that the Dutch sustainable energy
system will be based on four key elements: biomass, new gas services, sustainable industrial
production and “towards a renewable Rijnmond” To get there, the stakeholders have formulated
five main transition paths, which involve so-called experiments, in which new technologies can be
developed within a protected environment in the short term®. These five routes are:

Efficient and green gas
Chain efficiency
Green raw materials
Alternative motor fuels
Renewable electricity

Nh WD =

Each main route is again subdivided in several subtopics. Biomass resources are basically involved
in each transition route, and play a major role in routes 3, 4 and 5. Therefore, a number of experts
formulated a biomass vision for the long term, supported by government and the market (Ministry
of Economic Affairs, 2004c). The potential use and ambitions levels are high: possibly 30% of the
total energy consumption of the Netherlands may be covered by biomass energy in 2040,
corresponding to a contribution ranging from 600 to 1100 PJ (van Herwijnen et al. 2003) mainly as
primary fuel for electricity production and as liquid transportation fuels. Furthermore, biomass
could also cover 20-45% of the feed-stock requirements of the chemical industry. These targets are
considered as a good balance between realizing on the one hand a fundamental change in the Dutch
energy supply (transition) and establishing realistic targets on the other.

2.3 Development of sustainability criteria for biomass

The Dutch government has expressed its intention to incorporate sustainability criteria for biomass
in relevant policy instruments. In the short term this regards the arrangement Environmental Quality
Electricity Production (MEP) (see also section 3) and the obligation for biofuels for road transport.
In the longer term a broader application of these sustainability criteria is envisaged.

Thus, a project group was established in January 2006 by the Interdepartmental Programme
Management Energy Transition to develop a system for biomass sustainability criteria for the
Netherlands. The task of the project group “Sustainable Production of Biomass” was to formulate a
set of sustainability criteria for the production and conversion of biomass for energy, fuels and
chemistry. The project group has compiled a set of generic sustainability criteria and corresponding
sustainability indicators. For this they have followed the triple P approach (people, planet, profit)
and aimed at keeping in line, as much as possible, with already existing conventions and
certification systems. In the elaboration no distinction has been made between imported biomass
and biomass that is produced in the Netherlands. However, the criteria only apply for biomass that
is utilized in the Netherlands, not for possible transit.

* More information on the concept of transition management, the different transition paths and experiments can be
found at the following web address: www.energietransitie.nl.
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Main key starting points of the project group were (J. Cramer, E. Wissema, E. Lammers and others
2006):

Development of a long-term vision about biomass sustainability (2020-2040);

Based on this vision, development of concrete, measure biomass sustainability criteria on the
short term;

Development of a universal framework of sustainability criteria, with the emphasis on non-food
applications (chemical industry, fuels, energy production);

The sustainability criteria and indicators developed could also be of importance to judge food
production on sustainability aspects. It is acknowledged that biomass, feed, fuel and fodder can
barely be regarded separately;

Compliance with international treaties, EU regulations, WTO rules etc;

Development of minimum sustainability demands for the short term, and stricter criteria on the
longer term;

Sustainability criteria are valid for both biomass energy crops and biomass crops, and both
applicable for imported biomass and domestic biomass.

Based on these starting points, consultations with Dutch stakeholders and scientific support, the
project group developed a number of biomass sustainability criteria and indicators/procedures for
the short-term (2007) and the medium term (2011), see Table 1.

Table 1: Summary of sustainability criteria (Cramer principles), indicators/procedures and suggested levels
for 2007 and 2011 (J. Cramer, E. Wissema, E. Lammers and others 2006):

Criterion and level

Indicator/procedure 2007 2011

1.

GHG balance, net emission Testing with the aid of calculation methods As 2007

reduction by >=30% in 2007 and >=
50% in 2011

Use of standard values for different steps in standard
chains

local
and

2. Competition with food,
energy supply, medicines
building materials

Insight in the availability of biomass
for above in 2007, Supply is not
allowed to decrease in 2011

Footnote a’

Footnote b®

3. Biodiversity, No deterioration of
protected areas or  valuable
ecosystems, also insight into active
protection of local eco-systems in
2011

No plantations near gazetted protected areas or High
Conservation Value areas maximum 5% conversion
of forest to plantations within 5 years

Footnote a

As 2007

Additional obligatory
management plan for
active protection of
local ecosystems

Footnote b

4. Economic prosperity, insight into  Footnote a, based on Economic Performance Footnoteb
possible negative effects on the indicators as expressed in the Global Reporting
regional and national economy in Initiative
2007, insight into active
contribution to the increase of
prosperity in 2011
5. Well-being, including
5.a Working conditions of workers Compliance with Social Accountability 8000 and As 2007
No tightening in 2011 other treaties

Compliance with universal declaration of Human As 2007

Rights

> For this criterion a reporting obligation applies. A protocol for reporting will be developed.
% New performance indicators will be developed for this criterion between 2007-2011.
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5.b Human rights

No tightening in 2011

5.c Property rights and rights of use  Three criteria from existing systems (RSPO 2.3, As 2007
No tightening in 2011 FSC 2, FSC 3)

5.d Insight in social conditions of Footnote a Footnote b
local population

In 2011, insight into active

contribution to improvement of

social circumstances local

population

5.e Integrity Compliance with Business principles of countering As 2007
No tightening in 2011 bribery

6. Environment, No negative effects

on the environment including;

6.a Waste management Compliance with local & national legislation and As 2007

No tightening in 2011
6.b use of agro-chemicals (incl.

regulation, GAP principles
Compliance with local & national legislation and

Comply with strictest

Fertilizers) regulation EU, local, national
rules and legislation
6.c Insight into the prevention of Footnote a. Reporting includes following aspects: Footnote b
erosion and soil exhaustion, and * Erosion management plan;
conservation of the fertility level * Prevention of extensive cultivation on steep
slopes, marginal or vulnerable soil;
* Monitoring of the condition of the soil and
management plan
* Nutrient balance
6.d Insight into the conservation of Footnote a, special attention for water use and Footnote b

quality and quantity of surface and treatment

groundwater
6.e Emissions to air

Comply with local and national legislation and Comply with EU

regulations regulations
a For this criterion a reporting obligation applies. A protocol for reporting will be developed.
b New performance indicators will be developed for this criterion between 2007-2010.

For criteria 2-6, a dialog with national and local stakeholders is required.

While it is clear that for most of such criteria, indicators and procedures still need to be developed,
these approaches show promise to cover all sustainability aspects of biomass production. What is
more important to emphasize is that such criteria cannot be developed overnight. The procedure is
to set minimum levels of sustainability criteria now, but pilot cases are required to build up
experience of how sustainability criteria can be met under diverse conditions.

The proposed sustainability as developed by Cramer et al. (2006) goes far beyond indicators
developed in many other sectors. This could easily backfire on biotrade if too many restrictions are
put in place, making an evaluation period even the more important. In addition, some sustainability
criteria may actually conflict with each other. Also, additional costs of meeting the sustainability
criteria will have to be evaluated. After this evaluation, criteria and indicators can be adapted and
improved where necessary. This was the approach followed in the Dutch case, with a four-year
period. At the moment of writing (September 20060), it also remains whether these sustainability
criteria will actually be implemented, if so, who and how these criteria will be monitored, and how
this may be linked to financial support measures such as the MEP feed-in tariff (see section 3).
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3. Policy instruments deployed

Since the late 1970’s, in the Netherlands, targets and research programs for a number of renewable
energy technologies were formulated. An elaborate description of the history of renewable energy
development in the Netherlands is given by Verbong et al. (2001). Various RD&D (Research,
Development and Demonstration) programs, investment subsidies, electricity production subsidies,
tax exemptions and other policy instruments have been formulated and applied over the last
decades. An overview of past instruments is presented in Appendix 1.

3.1. Research, Development & Demonstration

The current program to stimulate R&D for energy technologies is called energy research strategy
(EOS), and is subdivided in 4 topics: new energy research subsidies (NEO), long-term research
subsidies (LT), innovation subsidies for international cooperation projects (IS) and Demonstration
(Demo). Other demonstration programs are Sustainable energy Netherlands (DEN), which funded
biomass and bioenergy feasibility studies and research, demonstration and implementation projects
through subsidy schemes from 2001 - 2004, and Gaseous, and Liquid Climate neutral energy
carriers (GAVE), to achieve market introduction in three phases from 2001-2008 (Ministry of
Economic Affairs, 2004c). Furthermore, within the frame of transition management, the so-called
unique chances regulation (UKR) allows for ‘experiments’, i.e. demonstration projects in line with
the five main transition routes.

3.2. (Niche) Market deployment

Recently, two main market deployment policy instruments have been used: fiscal measures /
investment subsidies and feed-in tariffs / tax exemptions.

The Energy Investment Deduction’ (EIA) i1s a fiscal measure, allowing investment in certain
technologies (including wind) to be deducted from taxable profit up to a percentage of investment
costs in the first year. The tax credit offered varies from 52.5% to 40% (depending on the size of the
investment). In order to apply the EIA, a building permit must be obtained first. With a taxation
level of 35% for Dutch entrepreneurs, the EIA amounts to a discount of 19 % of investment costs if
the entrepreneur can indeed use the full deduction. The maximum deduction is 99 million € per
fiscal entity. The minimum investment (in the year of application) is 1900 € (ECN, 2005). Also
other policy instruments have been used in the past, for an overview see Appendix 1.

The second measure to stimulate the production of renewable electricity are the so-called MEP
(Environmental quality of the electricity production) feed-in tariffs. Since July 2003, the MEP is
paid to producers of electricity from renewable sources who feed in on the Dutch electricity grid,
and is guaranteed for a maximum of 10 years. The subsidy is financed by a levy on all connections
to the electricity grid in the Netherlands. The MEP-tariffs apply for a number of renewable energy
technologies (e.g. onshore and offshore wind, hydro power, PV) and for various biomass options.
For the biomass options, the height of the feed-in tariff is rather complicated: it depends on four
factors: 1) the capacity of the installation (e.g. larger or smaller than 50 MW,), 2) the type of
biomass used (e.g. clean, woody biomass or bone meal), 3) the period when the electricity was
produced (from July 2003 onwards in periods of 6 months) and 4) the point in time when the first
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request for subsidy was received. For an illustration, see appendix 2. For a detailed overview and
the most up-to-date situation, we refer to the website of EnerQ’.

However, the policy support has for renewable electricity has been fluctuating over the last decade.
Due to a limited annual budget on the one hand, and a strongly growing production of electricity
from biomass on the other, there was a deficit in the annual MEP-budget for 2004 and 2005. The
Minister of Economic Affairs decided in May 2005 that newly built installations or added capacity
of large bioenergy projects and offshore wind farms will receive no feed-in tariff from 2005-2007.
In September 2005, it was announced that from 1 July 2006 onwards, feed-in tariffs for electricity
production from vegetable oils and agricultural residues were lowered drastically, from 6.6 €ct/kWh
to 2.5 €ct/kWh.

Most recently, in August 2006, the Dutch Minister of Economic Affairs announced that all feed-in
(MEP) tariffs were reduced to zero for all new project (i.e. not existing capacity). This triggered a
strong negative response many from many market parties, NGOs and other political parties. At the
time of writing (September 2006) the Dutch Minister of Economic Affairs had agreed to create a
temporary compensation scheme for small-scale farm projects for biomass fermentation, using a
budget of 340 million Euros. However, the Dutch parliament declared that this would not be
sufficient, as many wind energy, solar energy and large-scale biomass projects would still suffer the
consequences of this abrupt policy change (VNG, 2006). Further clarity on the future near-term
policies will probably only materialize after a new Dutch government has been elected in November
2006.

3.3 The Netherlands biofuel policy®

The Netherlands is currently working on implementing the European guideline (2003/30/EG) to
encourage the use of biofuels. According to this guideline, in 2005 biofuels must account for 2% of
the national transport fuels used, and in 2010 this percentage must increase to 5.75%. In order to
achieve the 2010 target figure, the European Commission recently presented its new strategy based
on seven main points.

For the Netherlands, the 2010 transport fuel target of 5.75% amounts to around 9 million hectolitres
of biofuel, which means an increase of around 1 million hectolitres per year, from 2006 onwards.

In order to encourage biofuel usage, the government has announced that biofuel additives will be
exempt from excise duty from 1 January 2006. This exemption means that up to 2% biofuel can be
added to traditional petrol and diesel fuels without consumers having to pay extra. In practice,
additives often take the form of bioethanol (generally as ETBE), which is added to petrol, or
biodiesel which is mixed with conventional diesel. The government has allocated 70 million euro
for this tax exemption.

However, this duty exemption will cease on 1 January 2007, when oil companies will be compelled
to achieve 2% of their turnover from biofuels. This will occur in two phases.

7 See http://www.enerq.nl/informatie/Tarieven/defaul t.asp#0 for information on the tariff heights.
¥ The text in this section was integrally adopted from the GAVE program of SenterNovem, see
http://www.gave.novem.nl/figuur025/accijnsvrijstelling_eng.html
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Phase one will only achieve minimum requirements under the EU guideline. All biofuel suppliers
must ensure that, per calendar year, at least 2% (on an energy basis) of the petrol or diesel they sell
in the marketplace must be attributed to biofuels. This requirement also applies at macro level. The
percentage of biofuel may fluctuate over the various regions within that year, and oil companies
may trade their surplus/shortage with other suppliers. This flexible approach allows high-percentage
fuels, such as pure plant oil (PPO) and E85 (85% ethanol) to be used. It is also possible that biofuels
not meeting minimum sustainability criteria will not be included in this legal requirement, e.g.
biofuels that lead to large-scale deforestation.

Phase two will follow 6-12 months later, when the government’s policy concerning innovation,
sustainability and certification have been defined further. Biofuels achieving a better (CO2)
environmental performance will be rewarded, e.g. by allowing these advanced biofuels to weigh
more heavily in the new legislation, or making it compulsory to use these fuels for meeting part of
the criteria. An information system also needs to be developed to focus on sustainability criteria via
certification. Tradable certificates will be used to monitor the system. The compulsory 2% biofuels
will increase to 5.75% in 2010, conform the EU’s biofuel guideline.

The total excise duty exemption that was previously granted for a number of PPO projects, may
possibly be continued until 2010. Brussels still needs to approve the proposal, but if it does so then
the decision taken earlier this year to limit duty exemption for PPO to only extra costs, will no
longer apply. The limited duty exemption for PPO will be thus overruled by Brussels. However,
new PPO projects will no longer be eligible for duty exemption. The government feels that the
aforementioned requirement to blend biofuels with conventional transport fuels offers the best
opportunities and security for rapeseed cultivation.

Innovative biofuel projects will be eligible for subsidies, for which the government has allocated 60
million euro over the next five years. A number of criteria have been defined to select projects that
offer the best possible CO2 reduction. Projects must also be viable enough that they can continue
alone once the government’s subsidy is withdrawn.
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4. Biomass potential, past achievements and short-term expectations
4.1. Domestic biomass potential and overview of past achievments

While the Netherlands are a relatively densely populated country, the theoretical biomass potential,
consisting of biomass waste streams, residues and dedicated crops is not negligible. A number of
studies on the available amount of waste streams, biomass residue streams and biomass cultivation
in the Netherlands In table 2, an estimate of this potential is presented, based on the Marsroute
study (Zeevalking and Koppejan, 2000), with additional data for biomass residue streams (Faaij,
1997) and for assumptions for possible biomass cultivation in the Netherlands (Londo, 2002; Faaij
et al., 1998). In theory, up to 150 PJ of various (semi-)’domestic biomass streams may be available
for energy purposes. However, the actual market potential is smaller, due to several reasons, such as
the fluctuating availability and quality of some streams, the decentralized availability of many waste
streams, associated logistical efforts and relatively high costs of dedicated crop production in the
Netherlands.

In utilized fraction of this potential is still small, but has strongly increased from 15 PJ of avoided
primary energy in 1990 to 58 PJ° in 2005 (about 85% in the form of electricity, and about 15%
heat). As a result of the policy measures described in the previous paragraph, the domestic
renewable electricity supply has even increased by a factor of eleven from 1989 to 2005 (see Figure
1). The total contribution of renewables to Dutch gross electricity production increased by about a
factor of four in the same time period, given the simultaneous increase in electricity demand. The
contributions of different sources to the renewable electricity supply changed over time. While
Municipal Solid Waste (MSW)- combustion was dominant in 1989, today onshore wind energy and
the especially the large-scale co-combustion of biomass have also gained large shares. By the end of
2005, about 6.2% of gross electricity consumption was covered by domestic renewable electricity
production. Almost 70% of the renewable electricity production is covered by various biomass
energy technologies.

In contrast to this strong increase in electricity production from biomass, no (significant) amounts
of biofuels has so far been produced or used in the Netherlands.

In the following sections, the different biomass technologies currently deployed in the Netherlands
and expectations until 2010 are described in more detail (for an overview, see table 3).

Table 2. Overview of various kinds of biomass streams and available quantities. Sources: (Zeevalking and
Koppejan, 2000; Faaij, 1997; Londo, 2002).
Biomass Examples quantity (PJy,)
Cultivation poplar, willow miscanthus and SRC crops 11.7
Biomass residues verge grass, wood prunings, various agricultural residues 39.7
Waste streams contaminated demolition wood, chicken manure, sewage 50.3
sludges,
Organic fraction of waste streams ~ Municipal solid waste, industrial wastes 52
Total Ca. 150

? Parts of some biomass streams (e.g. municipal solid waste) may consist of indirectly imported organic matter. In
addition, in the 58 PJ avoided primary energy, about 10 PJ directly imported biomass are included.
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Table 3. Maximum expected contribution of biomass energy technologies in 2010 (Ministry of Economic
Affairs, 2003a).
Biomass technology Biomass fuel Electricity ~ Avoided primary
(TWh) energy (PJ)
Waste combustion Municipal solid waste 1.81 20
Cofiring in coal power plants  Secondary fuels with high heating content 3.8 34
Import of biomass
Landfill gas Municipal solid waste 0.15 2
Wood combustion for heat Wood residues 07
production
CHP digestion plants Manure, wet organic waste, household organic 0.6-0.7 4-6
waste and sewage water
CHP combustion and Wood thinnings, food processing wastes, chicken 2 8§—18
gasification plants manure, wood residues, waste wood
Biofuels Various e 8-10
Total biomass contribution 8.36-846 83-97
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Figure 1.  Annual renewable electricity production in the Netherlands during 1989-2005, and contributions
per technology (CBS, 2006). The percentages refer to the share in gross Dutch electricity
consumption. The target for 2010 is 9 %. The data for 2005 are preliminary.
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Figure 2.  Avoided primary energy consumption by production of electricity and heat from biomass. Data for
2005 is preliminary.CBS, 2006).

4.2. Waste combustion

Waste combustion was the main backbone of renewable energy in 1990. From 1990 to 1997 the
production of renewable electricity and heat has increased, but since 1997, these contributions have
remained more or less stable at about 12 PJ (see figure 2). In total, 11 waste incineration plants are
currently operational in the Netherlands. Total energy production is about twice as high, as only
half of the energy produced is contributed to organic waste, i.e. renewable sources.

In the future, a covenant with the waste combustion facilities was made to increase the renewable
energy production by 5.3 PJ. However, given the available waste streams, a total renewable energy
production of up to 20 PJ may be feasible (Ministry of Economic Affairs, 2003a).

4.3. Co-firing in coal and natural gas plants

Dutch energy companies began to co-fire biomass and coal in the early 1990s, mainly waste streams
such as paper sludge and (demolition) wood. Power companies combusted specific fuel types, in
particular demolition wood and sewage sludge, because there was a surplus of these fuels rather
than because there was a demand for renewable energy, and the focus was on experimenting with
direct and indirect co-firing of small amounts of biomass. In the late 1990s, the focus shifted
towards larger amounts of biomass and permanent co-firing. After 2000, all production companies
intensified their co-firing activities, the main reason being a covenant between the power producers
and the Dutch Ministry of the Environment, signed in 2002, and the increasingly high REB-tax
exemption (and later on MEP feed-in tariffs for co-firing clean biomass). Energy companies also
investigated more advanced technologies like gasification and pyrolysis, while the size of the co-
firing niche further increased, but mainly by increasing biomass amounts in existing (in)direct co-
firing plants. While in the early 1990s, solely domestic biomass waste streams were used for —

11
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cofiring, increasing amounts of biomass have been imported over the last five years. This will be
further discussed in section 4. For an elaborate description of the historic development of co-firing
in the Netherlands, see Raven (2005).

In the coming years, co-combustion of biomass is expected to further increase its role as major
contributor to total biomass energy production. On the short-term (2010), an increase of 3.8 TWh is
expected (Ministry of Economic Affairs, 2003a)'’. On the longer term (2040), a contribution of 200
PJ to the primary energy consumption is envisioned (Ministry of Economic Affairs, 2004b).

4.4. Stand-alone biomass plants

A small number of stand-alone biomass combustion plants have been built in the Netherlands over
the last decade (see also table 5). The largest one is a 25 MW, bubbling fluidized bed boiler plant in
Cuijk, operated by Essent. A few other small CHP-plants are currently in operation. All stand-alone
plants in the Netherlands are fuelled by local, clean woody biomass, i.e. thinning, prunings and
residue products form the wood industry. There have been plans for several more stand-alone
plants, but their realization has so far been hampered by difficulties to acquire the necessary
permits.

The contribution of stand-alone combustion plants is expected to increase to approximately 13 PJ
avoided primary energy, roughly 40% as electricity and 60% heat. Main fuel sources are expected
to be chicken manure, forest residues, clean waste wood and waste from the food processing
industry (Ministry of Economic Affairs, 2003a).

4.5. Biomass digestion
There are several forms of biomass digestion in the Netherlands:

Digestion of sludge from industry and wastewater treatment facilities (sewage gas)
Landfill gas

Digestion of organic household waste

Manure digestion

Regarding the first two, little increase in energy production is expected. Regarding the energy
production from wastewater facilities, a constant energy production over the next years is expected.
The production of landfill gas is expected to decline slowly over the next 20 years, as it is currently
forbidden to use combustible materials for landfills.

The availability of organic waste from the food processing industry is currently negligible (0.03 PJ),
as only two digestion plants currently exist in the Netherlands. However, as a number of new plants
are expected to come into operation over the next years, the production is expected to increase
strongly to 0.3 PJ.

Experiments with the digestion of manure for energy production started in the late 1970’s in the
Netherlands, but has not been very successful. Since the late 1990’s, a number of centralized
manure digestion plants are operating in the Netherlands, but share in the total contribution of
domestic biomass energy is marginal. However, a number of new plants have recently been built,

1 Note that this target has been reached in 2005.

12
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and more are under development, because of the MEP feed-in tariffs. For an elaborate description
of the historic development of manure digestion in the Netherlands, see Raven (2005). For 2010,
about 7500 kton could be available, theoretically sufficient for 2 PJ electricity and 1 PJ of heat
(Ministry of Economic Affairs, 2003a). The realization of both manure and organic waste digestion
is strongly depending on a changing regulatory framework, which has so far limited the application
of these biomass streams.

4.6. Small Heat production from biomass

Estimates show that wood combustion in the wood-processing industry and in households
contribute about 7.4 PJ fossil energy savings. This contribution is expected to remain constant.
However, in order to achieve this, open hearths in households will have to be replaced by more
efficient wood-burning stoves. Also, new installations as a consequence of stricter emission
requirements for industrial wood combustion will be required (Ministry of Economic Affairs,
2003a).

4.7 Transportation fuels

Currently, basically no biomass-based transportation fuels are produced or used in the Netherlands.
Given the current motor fuel consumption of 400 PJ (370 without LNG), about 23 PJ are required to
meet the European biofuels directive target of 5.75% in 2010. This is seen as an ambitious target,
and may partially or largely be covered by importing biofuels (or precursors of biofuels).

Over a number of years various initiatives have been started, are under development or operational
to produce or import various biofuels, such as bio-ethanol, biodiesel and pure vegetable oil (PVO).
Also, until the end of 2005, a few initiatives in different parts of the Netherlands for a handful of
busses, trucks, agricultural vehicles ands boats to be (partially) fuelled by biodiesel or pure
vegetable oil (PVO) have been realized. In figure 3, an overview is given of all projects involved
with the production, import, conversion or use of biofuels in various stages (planned, under
development or realized). For an up-to date and detailed overview of all these projects, see the
SenterNovem GA VE website (SenterNovem, 2006).

Given the intentions of the Dutch government to reward biofuels achieving a better (COy)
environmental performance, and the fact that new PPO projects will no longer be eligible for duty
exemption, it is highly uncertain whether substantial amounts of biofuels will be produced in the
Netherlands using domestic feed stocks.

13
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Figure 3. Overview of all project involved with the production, import, conversion or use of biofuels in
various stages (SenterNovem, 2006).

4.8 Summary

In the previous sections it was shown that the Netherlands have a considerable domestic biomass
potential, which may be sufficient to satisfy some of the ambitions for the short-term. However, the
domestic potential may be not sufficient to reach the ambitious targets for 2010 for biofuels and
renewable electricity. Even more so, to realize the long-term vision of covering 30% of the total
energy consumption of the Netherlands by biomass energy in 2040 (i.e. 600 to 1100 PJ), and
covering 20-45% of the feed-stock requirements of the chemical industry with biomass, large-scale
import of biomass is required. Even if all agricultural areas currently in use in the Netherlands
would be deployed for dedicated crop plantations (which is unrealistic), this would only suffice to
cover approximately two-thirds of this ambition.

14
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5. The biomass market and biomass trade in the Netherlands
5.1. Definitions of import and export

Biomass energy may be traded in different forms: physical transport of biomass or biofuels,
physical transport of electricity from bioenergy, or biomass/bioenergy certificates. Furthermore, the
physical import of biomass may be differentiated between direct and indirect import. These issues
are discussed below.

Trade of electricity certificates vs. trade of biomass

The Netherlands only have a limited amount of cheap biomass potential. Though it is in theory
possible to reach the 10% target in 2020 by only using domestic renewable energy sources
(Junginger, 2003), it is likely more attractive from an economical point of view to import renewable
energy.

In the past, the eligibility of foreign-produced renewable electricity for both the REB-tax exemption
and a production support of 2 €ct/kWh caused a massive import of renewable electricity from 2000-
2004 (see Figure 4, and appendix 1 on the REB tax exemption). In 2003, approximately 9% of the
total electricity consumption of the Netherlands was covered by imported renewable electricity, of
which about 90% was from biomass, mainly imported from Finland and Sweden''. In 2004, the
share of imported electricity from biomass has dropped slightly to about 75%. In 2005, this was
vice versa, i.e. only about 25% was electricity from biomass. The total import of renewable
electricity has remained stable from 2002-2005. With the switch from the REB-tax exemption to the
MEP-feed-in tariffs, for which only renewable electricity produced in the Netherlands is eligible, it
is generally expected that the focus will shift somewhat to the import of biomass and conversion to
electricity in the Netherlands. But given the current price of renewable electricity certificates on the
European market of approximately 0.1 €ct/kWh (1 €/ MWh), an estimated demand for renewable
electricity in the Netherlands of over 15 TWh, and a limited domestic production capacity, it is
likely that import of renewable electricity certificates will continue to cover an important share of
the total demand for renewable electricity at least on the short term'%.

' Currently, only certificates can be imported and sold as ‘green electricity’ in the Netherlands, from countries, whose
system of issuing Guarantees of Origin has been approved by the EU. Currently, these countries are Sweden, Finland,
Denmark, Austria and the UK (and the Netherlands) (CertiQ, 2005).

"2 1t should be noted that currently, it is under debate whether renewable electricity production or consumption should
be used for measuring the commitments for e.g. the Kyoto protocol and the 2001 EU Renewable electricity directive. In
the case that this is decided to be on production basis, the Netherlands will probably have to rely even more on biomass
imports to fulfill their obligations.

15



IEA Bioenergy task 40 Country report for the Netherlands —update 2006

Domestic renewable Import of renewable electricity
electricity production

12 12
S
E 10 10
)
=)
S 8 8 -
S =
o
Q9 6 = 6 L]
(5] —
2
o 4 — 4 _—
©
3
ch 2] n 2 -
:: wd I

O T T T T T 0 : :

2000 2001 2002 2003 2004 2005 2000 2001 2002 2003 2004 2005

E Biomass I Imported biomass 0O wind
B Hydro (& PV) 0 Unknown composition

Figure 4. Comparison of domestic renewable electricity production and import of renewable electricity.
Before 2000, basically no renewable electricity was imported. The REB tax exemption caused
massive import of renewable electricity from 2001 onwards. The largest share of this imported
electricity was from (Scandinavian) biomass plants. No data on the composition of the imported
renewable electricity is available before 2002. The data on import was based on physical import of
renewable electricity from 2000-2002, and on import of certificates from 2003 until 2005. Sources:
CBS (2004), CertiQ (2005), CBS (2006).

Direct and indirect trade

Biomass trade can be considered as a direct trade of fuels and as indirect flows of raw materials,
that end up by fuels in energy production during or right after the production process of main
product. For example, in Finland the biggest international biomass trade volume is comprised of
indirect trade of round wood and wood chips. Round wood is used as raw material in timber or pulp
production. Wood chips are raw material for pulp production. One of the waste products of the pulp
and paper industry is black liquor, which is used for energy production (Ranta and Heinimo, 2005).

In the Netherlands, indirect import only plays a minor role, mainly in the waste incineration sector.
While a potentially large part'> of the organic waste may be have been produced outside the
Netherlands (and thus it is indirectly imported biomass), it is rather difficult to determine the exact
amount of indirectly imported organic matter in this fraction. As the contribution from waste
combustion is small compared to the contribution from co-firing, and it is not expected to increase
strongly in the future, this issue will not be further discussed here.

5.2. Market description

As was shown in the previous section, until the end of 2005 most conversion technologies are
currently fueled by domestic (or indirectly imported) biomass streams, which often have low or

" The largest fractions (in terms of heating content) in organic waste are paper and wood. (Ooms, 1999; Koppejan,
2000). The Netherlands are (net) importing both paper and wood (Hekkert, 2000).
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even negative costs. The major exception is the co-firing of biomass in coal power plants and gas
power plants. In this sector, large amounts of biomass have been imported over the last years, and
biomass prices are often substantial. In the remainder of this section, we will therefore mainly focus
on biomass (co-)firing. "*

All coal- and gas-fired power plants in the Netherlands are currently owned by five utilities: Essent,
Nuon, Electrabel, E.On and EPZ (a joint venture of Essent and Delta)"’. However, biomass is
currently only co-fired in eight out of twenty-five coal- and gas power plants. For an overview of
the location of these plants, see figure 5, for a detailed plant description, see table 5.

|:|] Main fuel Matural gas —
.I Main fuel Coal .
E‘ 100% Biomass

Maasvlakie

Figure 5. Overview of all plants in the Netherlands with a biomass (co-)firing capacity of over 20 MW, in
2005. Source; www.energie.nl.

' Duer to the policy changes from January 1°' 2006 onwards, it is likely that from 2006 onwards, increasing amounts of
vegetable oils, bio-diesel and bio-ethanol may be imported to the Netherlands. No attempt has been made to
inventoriuze the volumes imported in 2005, but this will be taken into account in future updates.

> Note that since the liberalization of the electricity market, the power production and power distribution are
unbundled. There are far more utilities selling electricity to house-holds and industrial consumers.
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Figure 6.  Electricity production from biomass cofiring and stand-alone combustion plants from 2002-2005.
For a detailed description of these plants, see table 5. Import percentages are on energy basis, i.e.
electricity produced. Based on Jobse (2005), Marcus (2005), Prinsen (2005), Pfeiffer (2005),
Wagener (2005), Schouwenberg (2006), annual report Nuon (2006), Groeneveld (2006), annual
report Electrabel (2006).
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Table 5. Overview of (co-) combustion, CHP and gasification plants of biomass in the Netherlands larger than 20 MW.,. For the geographical location,
see figure 5, for the electricity production, see figure 6. Data sources: Schouwenberg (2006), annual report Nuon (2006), Groeneveld (2006), annual report
Electrabel (2006).

Energy Plant Totalnet  Net Main fuel Cofiring Domestic/import Biomass feedstock Origin of  Estimated amount
company electric Electric concept  share input imported  co-fired
Capacity  Efficiency stream
[MW,] [%] GWh Kton®
Essent Amer 8 & Amer 9 650 40% Coal Indirect 100% import Wood pellets, Unknown 1131 638
(Amer 8) agricultural residues
600 41.3%
(Amer 9)
Amer 9 (co-gasification) - Indirect 100% import Wood chips unknown 30 22
Borssele® 406 40% Coal Direct 54% import Cocoa shells, wood, 210 122
bone meal, sheanut
shells, etc.
46% domestic Bone meal Belgium
Cuijk (BFB comb. 25 30% Wood chips - 50% domestic Wood chips, wood Germany 174 240
100% biomass) 50% import residues
Claus 1200 40% Natural gas Direct 84% import Vegetal oils & fatty unknown 1290 347
acids
16% domestic -
total - 2621 1068
Electrabel Harculo 350 45.2% Natural gas Unknown  100% import Palm oil derivates unknown 114 29
Gelderland 13 602 38% Coal Indirect 100% domestic Wood chips (41%") - 83 46
Wheat husk (59%")
total 197 60
Eon Maasvlakte 1040 40.6% Coal Direct 85% domestic Solid Portfolio (incl. - 366 191
bone meal, ) (85%°)
15% import Belgium,
Germany
and
France
50% domestic Liquid portfolio (15%°) - 65 16
50% import
total 430 207
Nuon Hemweg 630 40.6% Coal 100% domestic Clean waste wood, 50 11
pellets
Buggenum (coal 252 43% Coal 100% domestic Sewage sludge, 20 4
gasification) chicken manure, other
locale waste streams
total 70 15
a In most cases the amount of biomass was derived from the amount of electricity produced, using the power plant electrical efficiency and an assumed LHV for

different liquid feedstocks used of 37.5 GJyv/ton, and for solid feed-stocks of 17 GJ yv/ton.
on mass basis.
c The Borssele coal power plant is owned by Essent (50%) and Delta (50%),
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5.3. Biomass fuels used in the Netherlands for electricity production'®

The biomass used in Dutch power plants can be roughly divided into the following categories:

- liquid bio fuels like palm oil, soy oil, oil and fats used in food production
- agro residues like olive residues and palm kernel expeller

- wood and wood derived fuels or waste streams

- waste streams like animal waste, chicken manure, sewage sludge, RDF.

In table 6, these biomass types are briefly characterized. The prices are discussed in the section 4.3

Table 6. Characterization of biomass streams. Adapted from Pfeiffer (2005).

Pure vegetable
oils

Oils and fats used
in food industry

Agro residues

Wood and wood
derived fuel

Waste and waste
derived fuel

Suitable for applications in gas or oil fired power plants due to the high heating value of
around 37 to 40 MJ/kg, comparable with heavy fuel oil

Ash content and chemical composition can differ, special attention has to be paid to emission
and flue gas cleaning.

Most expensive fuels, as their main application in food and pharmaceutical industry, mainly
competitive during winter, due to higher natural gas and heavy fuel oil prices

Availability is generally low and complex

Competes with applications in food and product chains and with small scale de-centralized
applications (e.g. green house heating)

Examples are palm kernel expellers and other palm residues, olive nuts, nut shells, cocoa
husks, soy and sun flower residues

Available in considerable amounts on the world market

Main application is the animal feed industry, the compost and fertilizer industry

Saw dust, not heavily contaminated milled wood waste (so called category B in the
Netherlands) and wood pellets are used in co-firing

Some times the milling is done at the power plant itself by special equipment (Gelderland 13)
but often the milling performance of the coal mill is enough

Wood pellets are used in case of import or when high quality fuel is needed to operate the plant
in a safe way

Wood chips are generally not fired due to their high moisture content

Waste wood is also deployed, but special precautions (thermal conversion process, flue gas
cleaning, ash applications) and pre-treatment is needed (gasification Amer, milling and
classifying Gelderland 13) in order to minimize operational risks

Sewage sludge, bone meal (animal wastes) and refuse-derived fuel (RDF) are currently used
Direct application of bone meal possible, but special caution has to be taken in storage and
transportation

Use of dried sewage sludge s limited due to the relative high level of heavy metals and
stringent emission limits. Main application in the Netherlands in dedicated plants (e.g. DRSH,
Dordrecht, SMB, Moerdijk) or in waste-to-energy plants

Depending on emission permits, direct co-firing of pellets made from waste streams (e.g. RDF)
is possible, but great care and control on the incoming fuel are required. Future use is expected
in combination with the more costly indirect fired concepts

Application of other waste streams (e.g. Chicken litter; ONF, the wet fraction of the
mechanical separated house hold waste) are limited due to operational risks.

' This section is largely based on Pfeiffer (2005).
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5.4. Fuel prices

While the use of biomass fuels has increased strongly over the last years, the biomass market is still
somewhat immature. No official statistics on biomass fuel prices and (imported) volumes are kept
by Dutch authorities yet, but since 2003, biomass suppliers are interviewed twice a year on current
prices of different biomass commodities (Hanssen, 2005). Fuel prices for wood pellets at the plant
gate have been fluctuating between 7-7.5 €/GJ in 2004, (Sambeek et al. 2004), as opposed to 6.4 in
2002/2003 (EUBIONET, 2003). The higher prices are mainly due to increased transportation costs
(about 1.75 €/GlJ). In 2005, prices were quoted by experts around 140 US$/ tonne, i.e. 6.2 €/GJ. A
number of other biomass fuels have been used in 2004 (see table 5 and figure 7), whose prices are
generally below those of wood pellets'’, but their use requires higher investment- and operational
costs. For comparison, in table 7, an overview is presented of the techno-economic conditions and
assumptions on the co-firing of clean biomass in power plant used to determine the height of the
MEP-feed-in tariff in 2005. For an extensive discussion on biomass prices and long-term prospects,
see Pfeiffer (2005).
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Figure 7. Overview of various biomass prices in the Netherlands in 2004, on basis of LHV. For conversion to
MWh: 1 MWh = 3.6 GJ. All prices are excluding transportation costs. Data from Hanssen (2005).
The price levels should be considered as indicative, as they often are only based on a few
observations per year. Also, the heating values and properties of the different biomass streams may
vary. Note that highly contaminated demolition wood is not permitted as fuel in the Netherlands,
and is currently exported, mainly to Germany and Scandinavian countries.

7 With exception of bio-oils.
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Table 7. Current techno-economic conditions and assumptions on the co-firing of clean biomass in power
plant used to determine the height of the MEP-feed-in tariff (Source: Sambeek et al., 2004). Fuel
costs are based on wood pellet prices.

Reference assumptions Advice for MEP-tariffs
2003 2004/2005 2006/2007

Investment costs [€/kWth] 220 220 220
Annual full-load hours [Wyear] 7000 7000 7000
Variable O&M-costs [ct/kWhe] 0,25 0,25 0,25
Other operational costs [ct/kWhe] 0,95 0,95 0,95
Heating value of secondary [GJ/ton] 10 17 17,5
fuel
Fuel costs [€/GJ] 6,0 6,5 6,0
Fuel costs [€/ton] 60 110,5 102
Electrical efficiency [%] 37,5 37,5 37,5
Heating value of primary fuel  [GJ/ton] 24,1 24,1 24,1
Economical lifetime [years] 15 10 10
Avoided fuel costs [€/ton] 40 40 40
Effectiveness of fuel [%] 93,3 93,3 93,3
substitution
Additional production costs? [€ct/kWhe] 7,7 7,0 6,6
a The varying feed-in tariffs per year are a consequence of the differing assumptions on fuel costs and

economical life time (as the MEP feed-in tariff is only given for 10 years, the economic life time is also
assumed to be 10 years). In the calculations for 2003, the economical lifetime was set at 15 years, implying
that a power plant would actually make a loss during the last 5 years of operation.

5.5. Import volumes and logistics of biomass for electricity production

Little information is available on the exact volumes and sources of the imported biomass, as this
information is often treated as confidential, and no official statistics are kept. When adding up the
numbers in table 5, a minimum of 500 kton biomass has probably been imported in 2004, and
almost 1.2 million tonnes in 2005. An overview of the imported and exported biomass streams is
given in table 8.

Essent, the largest user of biomass in the Netherlands, reported that in 2004 approximately 30% of
the biomass originated from North America, 25% from Western Europe and 20% from Asia, with
the remainder from Africa, Eastern Europe, Russia and South America. (Essent, 2005). According
to the port of Rotterdam and several biomass traders, biomass pellets mainly originated from South
Africa, North America (mainly Canada) and South America (e.g. Chile and Brazil), while
agricultural residues were imported from Malaysia, Thailand and Mediterranean countries. Main
ports for the current import of biomass are the port of Rotterdam and Vlissingen, and to a minor
extent Amsterdam (Van der Staaij, 2005, several biomass traders).

Both the total quantity of imported biomass and the share in the total biomass use in the
Netherlands have increased, see figure 6. Notably, the share of imported biomass has increased
from 30% in 2003 to 50% in 2004 and 72% in 2005 on mass basis. In terms of electricity produced,
the share has increased from 30% in 2003 to 70% in 2004 and to almost 80% in 2005. This is due to
the much larger amounts of bio-oils and derivates (mainly palm oil) imported in 2004 and 2005
compared to 2003, which has a much higher heating value than for example agricultural residues.
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5.6. Export volumes of biomass for electricity production

Overall, the export of combustible organic waste materials is well-documented, but no annual
statistics are kept on how much is used for energy purposes, and how much for other applications
(e.g. MDF-board production). A study carried out for 2002-2003 revealed that about 20 PJ
(equivalent of approximately 1.6 Mton) were exported for direct use as fuel for energy production'®
(De Vos and Christan, 2005). About two-thirds of this volume consists of contaminated waste
wood, demolition wood etc. Most of this material is exported to Germany and Sweden. In 2004, the
amounts of exported combustible organic material have slightly declined since 2002-2003 (VROM,
2005). Therefore, it is estimated that about 13.4 PJ were exported for energy purposes in 2004. On
top of these waste streams, clean waste streams such as untreated wood and paper waste may have
been exported for energy purposes, but no data are available on these streams. For 2005, no data on
biomass export volumes were available.

There are several reasons for this large export volume. The combustion of contaminated waste
streams is problematic due to the strict air emission levels and the problems for obtaining emission
permits (see also section 4.7). Also, a high tax has to be paid to use combustible material for
landfills in the Netherlands. Exporting waste is allowed, if 50% or more of the waste streams are
used for useful applications, e.g. as material or fuel. Given the relatively large waste combustion
capacity in Germany and relatively low waste tariffs, the export levels have risen strongly from
2001 onwards, when the tax on landfills was introduced in the Netherlands (AD, 2003).

Table 8. Overview of imported and exported biomass streams for energy production for the Netherlands.
Sources: Pfeiffer (2005), De Vos and Christan (2003) and own data collection. The data for 2004 and
2005 should be considered estimates.
Import® 2003 2004 2005
kton PJ kton PJ kton PJ
Solids (wood pellets, wood 135 2.3 435 6.45 853 12.6
chips, agri residues &
pellets, bone meal,et

cetera)
Liquids (vegetable oils) 5 0.2 90 34 323 10.9
Total 140 25 525 9.85 1176 23.5
Export’ 2003 2004 2005
kton PJ kton PJ Kton PJ
Construction and 430 6.6 419 6.4
demolition waste, wood
waste
Remaining fraction from 503 45 475 4.3
construction and Not available
demolition waste
Paper/plastic fraction from 151 2.0 147 1.2
household waste
Pellets from RDF 107 15 76 11
Others 449 0.4 372 0.4
total 1639 15.1 1489 134
a The exact composition of biomass fuels used in 2004-2005 in coal power plants were considered confidential

by some power producers. In some cases they were calculated by using the amount of renewable electricity
produced and the electrical efficiency of the power plant. Thus, the numbers presented here are estimates.

b All export data on 2004 is based on the total export volumes, and the assumption that the share for use as fuel
was the same as in 2002-2003

'8 Only exports of organic material for energy production are listed here. The total export of combustible organic waste
materials from July 2002- June 2003 was 38 PJ. Some of the minor waste streams are mixed, e.g. containing plastics or
oil residues.
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5.7 Import and export of biomass transportation fuels

As mentioned earlier, the trade in transportation biofuels has not been thoroughly researched in this
country report. Until the end of 2005s the Netherlands had a negligible utilization of biofuels, and
also no substantial domestic production of biofuels for transportation took place. This does however
not imply, that there was no trade in biofuels. Vopak, a major distributor of ethanol, reports that the
transfer of bioethanol in the harbour of Rotterdam has trebled over the past three years, from
200,000 tons in 2001 to 600,000 tons in 2004 (Vopak, 2006). It is however unclear, whether this
ethanol was used as transportation fuel, and how much was again exported to e.g. Germany or
Sweden. Vopak expects furthermore that the future demand for bioethanol is estimated at 10 million
tons per year. This will be imported from Brazil and is largely destined for Sweden and Germany,
where ethanol is already being mixed with traditional fuels.

In addition Shell reports, that it is the first fuel supplier in the Netherlands to anticipate, on a large
scale, the government’s requirement compelling suppliers to include a bio-component in their fuels
from 2007 onwards (Shell, 2006). Shell has been blending ETBE (ethyl tertiary butyl ether) into its
Euro 95 petrol since January 2006. This ETBE is based on bioethanol. The total quantities and the

origin of the bio-ethanol are however not known.

5.8. Barriers to the further implementation of bioenergy and biomass imports

In terms of general barriers for the further market diffusion of biomass in the Netherlands, the
Dutch Biomass Action Plan lists a number of barriers (Ministry of Economic Affairs, 2003a), such
as:

financial support for energy from biomass

acquiring permits for new biomass energy plants

absent knowledge on biomass with local authorities and consumers
absence of a clear definition of sustainable biomass

availability of biomass and absence of a level playing field

In order to identify the main barriers for the import of biomass, the five main producers of
electricity from biomass, some biomass traders and Dutch NGO’s were interviewed.

The interviews with the major biomass power producers revealed that four out of five producers
consider obtaining emission permits the major obstacle for further deployment of various biomass
streams for electricity production (Jobse, 2005; Marcus, 2005; Prinsen, 2005; Pfeiffer, 2005). The
main problem is that Dutch emission standards are not conform European emission standards. In
several cases in 2003 and 2004, permits given by local authorities have been declared invalid by
Dutch courts" (Daey Ouwens, 2004).

Essent was the first power producers which started co-firing on a large scale between 1999-2000.
Due to this ‘first-mover’ advantage, Essent experienced little problems with obtaining emission
permits. However, also Essent may face difficulties if they want to extend their co-firing capacity at
one of their plants.

' The Dutch “Raad van state”.
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Given this advantage, and their ownership of several coal- and gas-fired power plants, Essent is
currently the largest producer of electricity from co-firing biomass, covering almost 80% of the
total production in 2005 (see figure 6). However, the recent drastic changes in feed-in tariffs,
especially for non-woody biomass, it is very likely that the amount of electricity produced from co-
firing of biomass in 2006 will be significantly lower than in 2005.

In addition, a number of expectations and perceived barriers were gathered from biomass traders™’:

e Competition with application as fodder production or food production. In case of a strong
increase in combustion of agro-residues, scarcity of fodder products may occur, and thus a
price increase. Also, the fodder industry sees the feed-in tariff for electricity from biomass
as an indirect subsidy for agro-residues. On the other hand, also the fodder market is
subsidized.

e Increasing international competition. Some traders expected a growing demand for cheap
biomass streams in the mid-term (5-10 years) in developed countries, but also in developing
countries (local production for local use).

e Reluctance to use new biomass streams. Power producers are generally reluctant to
experiment with new biomass streams, e.g. bagasse or rice husks. As these streams often do
not have the required physical and chemical properties, power producers are afraid to
damage their installations, especially the boilers. On the longer term, the limited ability to
use different fuels may lead to a restricted availability of biomass fuels.

e Immature market. Due to the small size of the biomass market and the fact that biomass
waste streams are a relatively new commodity, the market is immature and unstable. This
makes it difficult to include a risk for long-term, large-volume contracts. One trader
estimated the current upper boundary for wood pellets of approximately 100 €/ton may
significantly increase in the near future due to increasing demand and lacking capacity on
the supply side to satisfy this demand.

e Lack of significant volumes and associated professional logistics. In order to achieve low
logistics costs, larger volumes need to be shipped on a more regular basis. Only if this is
assured, the there will be investment on the supply side (e.g. new biomass pellet factories).

e Lack of commitment of the Dutch government and energy producers. Large volumes can
only be achieved, if the demand side (i.e. power companies) commit themselves to large-
scale use. Given the current problems with obtaining emission permits and the missing
financial security for co-firing biomass, this commitment is currently too small.

e Import restrictions. As some biomass streams have not been imported before, so far no
specific import regulations exist. Also, most residues streams that contain (traces of) starch
are considered potential animal fodder, and are thus subject to EU import levies. For
example, rice residues (e.g. rice husk) containing 0-35% starch are levied 44 €/ton (i.e.
about 3.1 €/GJ) (Birkhoff, 2005). For denaturated ethanol of 80% and above. The import
levy is 102 €/ m’ (i.e. about 4.9 €/GJ), i.e. quite substantial amounts compared to general
biomass prices (compare to figure 7). Other biomass streams such as wood pellets are not
taxed.

» Because of the partially confidential nature of the information, the traders preferred to be quoted anonymously.
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6. Synthesis & recommendations

Until the year 2000, the Netherlands barely imported biomass for energy production. Over the last
few years, both the import and export of biomass for energy purposes have been strongly
increasing. In both cases, these trade flows have been mainly initiated by Dutch environmental and
energy policy, i.e. a feed-in tariff for electricity from biomass and a levy on using combustible
material for land fills.

National (N) and international (I) (potential) barriers identified were:

Limited financial governmental support (N)

Problems with obtaining emission permits (N)

Competition with application as fodder production or food production (N/I)
Increasing international competition (I)

Reluctance to use new biomass streams (N)

Immature market(N/I)

Lack of significant volumes and associated professional logistics (N/I)
Lack of commitment of the Dutch government and energy producers (N)
Import restrictions (N/I)

Potential negative social and environmental effects linked to utilization of biomass streams
such as palm oil (I)

On the short term, the first issue (limited financial support) is likely the most dominant factor to
limit further biomass import to the Netherlands. The rapid growth of imported biomass has recently
triggered a counter-reaction from the Dutch Government to limit the amount of biomass on the
short term. This incident displays how dependent the biomass trade is at this moment. A stable,
long-term policy is required to increase market share.

On the longer term, it is crucial that such a policy is matched with policy abroad, creating a level
playing field in terms of governmental support for electricity from biomass, equalizing and
removing trade barriers, and solving the issue of competition with applications for food and fodder,
and other social and environmental barriers.
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Appendix 1 Overview of Past Policy instruments

Financial Description and magnitude Governmental
instruments expenditure
R&D support  Support for research in solar-thermal, solar-PV, wind, biomass and other 200 M€

renewable energy technologies

(1995-2000)

Green Funds

Investors in ‘ green projects’ can obtain lower interest rates from Green Funds.
These funds are created by savings of private persons, who are exempted from
paying income tax on the interest received.

Accelerated From 1996 until 2002 the VAMIL scheme offered entrepreneurs a financial

Depreciation advantage because accelerated depreciation was permitted on equipment, which
was included in the VAMIL list. The accelerated depreciation reduced tax
payments on company profit. However, all energy-related technologies were
removed from the VAMIL list in 2003.

Tax Credit Since 1997 the Energy Investment Scheme (EIA) and the Environme ntal Green Funds,
Investment Scheme (MIA) make it possible since 1997 to offset investments in VAMIL & EIA
technologies against taxable profit. The tax credit offered varies from 52.5% to
40% (depending on the size of the investment). In 2003, the MIA was abolished
for energy-related technologies. Also, in order to apply the EIA, a building permit 65 M€
must now be obtained first. (1990-2000)

Investment The Subsidy Scheme for the Non Profit Sector (EINP) consists of a subsidy of Unknown

credits 14,5%-18,5% on the investment costs for the non profit sector (private persons,
associations and denominations etc.)

The CO,-Reductionplan is a special kind of subsidy scheme. The subsidies are
distributed on the basis of a tender system. The maximum amount of subsidy is
45% on the investment costs for renewable energy projects.

Decision Subsidies Energy programs (BSE) aims at the development and
application of innovative projects.

Subsidy scheme for active solar thermal systems (ZON).

Other For energy companies and municipalities, so-called environmental action plan 179 M€

financial (MAP)-funds were made available until 2000. Investments for renewable energy  (1990-2000,

measures projects were financed by allowing utilities to charge consumers an extra fee. paid by
consumers)

Tax Regulatory energy tax (REB 360): tax exemption for electricity from renewable

exemptions energy sources, tariffs (Ect/kWh, value-added tax excluded). The Regulating >2000 M€ a

and Energy Tax (REB) is an energy levy on electricity and gas consumption by small (1998-2004)

production and medium-size customers. From 2000-2004 energy from renewable sources was

support exempt for the tax. All producers of renewable electricity received 2 €ct/kWh
since 1998 until 2002 from the revenues of the REB-tax. (1 €ct/kWh for electricity
from municipal solid waste). In 2002 this combination added up to 8.0 €ct/kWh
(6.0 €ct/kWh tax exemption + 2.0 €ct/kWh production support). As renewable
electricity was also eligible for both the tax exemption and production support,
this relatively high support level caused high amounts of imported electricity. This
was the main reason to phase out the REB tax exemption and production support
over 2003-2004, and replace it by a feed-in tariff system (MEP).

REB tax 1999 2000 2001 2002 2003 2004

exemption 2.25 3.72 5.83 6.01 6—3 3—-0

tariffs
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Appendix 2 Example of MEP tariffs

In the table below, as an example, MEP tariffs are given for biomass, (co-)fired in installations >50 MW using combustion (i.e
no gasification and digestion), for all clean biomass streams (e.g. vegetable oils, agricultural residues), with the exception of
woody biomass and bone meal.

‘Tariffs are in Euro/ MWh. First request for MEP subsidy in year

|
Electricity produced in ‘2003 ‘200 ; ‘ 2005, until 9 ‘ 2005, from 10 May 2006 until June 2006 from July 1st
period May onwards 30th onwards
jul 2003 until dec 2003 a8 | | \ | \
jan 2004 until jun 2004 47 [40 | ] | \
jul 2004 until dec 2004 62 |55 | ] | ]
jan 2005 until jun 2005 |77 [70 | 70 \ 0 | \
jul 2005 until dec 2005 [77 [70 | 70 \ 0 | \
jan 2006 until jun 2006 |77 [70 | 70 \ 0 | 0 \
jul 2006 until dec 2006 25 |25 | 25 \ 0 | 0 \ 0
jan 2007 until jun 2007 25 |25 | 25 \ 0 | 0 \ 0
Source:

http://www.enerq.nl/informatie/Tarieven/Tarieven_biomassa 50 MW.asp
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