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Abstract: Development of bioenergy production in the Netherlands is lagging. This paper presents an inventory of
problems met by new bioenergy chains and compares these to literature and to other countries. Theoretical frame-
works suggest that five elements are crucial for successful bioenergy chain development: (i) availability of (proven)
technology; (ii) access to information; (iii) access to feedstocks, financial means, and markets; (iv) locations for new
installations; and (v) efficient lobby activities and public support. Nine bioenergy chains were interviewed. Problems
that are reported relate to insufficient knowledge of new technological concepts, and of nuisances (noise, emission,
odor, and other) caused during bioenergy production. Feedstock markets (wood, byproducts, waste) and product
markets (heat, CO,) are underdeveloped, while some chains are experiencing extra problems finding a suitable loca-
tion or obtaining necessary permits. Problems related to insufficient public support are most relevant for bioenergy
chains depending on tax exemptions (pure vegetation oil transportation fuels) or requiring adaptation of legislation
(location permits for farm fermenters). An international comparison to barriers for biofuel suggests that economic
factors (including lack of capital), limitations in know-how and institutional capacities, underdeveloped biomass and
carbon markets, problems in chain coordination, and limited public support are largest problems for new bioenergy
chains. Recommendations to stimulate bioenergy production in the Netherlands refer to performance standards for
new installation types, information on feedstock availability, protocols for heat exchange and on improved credit
facilities. © 2010 Society of Chemical Industry and John Wiley & Sons, Ltd
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On the Map: Bioenergy production chains in the Netherlands

Bioenergy in the Netherlands

he Netherlands is a small but densely populated
country consisting of an extended delta and higher
sandy and clay areas, plus old and newly developed
polders. Farmers combine effective agricultural produc-
tion with imports of animal feed and other biomass. High
availability of agricultural biomass is fed into a network
of large-scale food, feed, and chemical industries, which
is combined with effective logistical (harbors, rivers) and
knowledge infrastructures.! The energy sector, using gas in
the Netherlands and oil from overseas, can absorb much of
the biomass components that cannot be utilized in food and
feed production.

Dutch environmental policy historically has focused on
water and air quality, addressing issues like waste-water
treatment, eutrophication, and — more recently — emissions
of NOx, ammonia, nitrate, and fine particles. Policy objec-
tives include the reduction of greenhouse gas (GHG) emis-
sions by 20% by 2020 (as compared to 1990), an annual 2%
energy saving and a 20% share of renewable energy by 2020.
In 2001, the government initiated stakeholder platforms to
define desirable transition pathways to help realize these
objectives.? One of these platforms recommended to (i)
accelerate biomass-based innovations; (ii) stimulate sus-
tainable biomass trade; and (iii) develop synergies between
chemical, energy, and agro-food industries.

In theory, basic conditions for such a development are
met. Available biomass (primary, agro-industrial byprod-
ucts, wastes), transport and logistics infrastructure, and the
presence of agro-related (food, feed) and chemical indus-
tries provide a solid basis for biorefinery and bioenergy
development while opportunities for the use of biorenew-
able feedstocks in chemical production chains (alongside
petrochemical feedstocks) are increasing.' It requires that
efficient use is made of available biomass and effective cross-
sectoral collaboration can be organized. In practice, how-
ever, to date (large-scale) biofuel production, biorefinery,
or other biobased production still are in the infant develop-
ment stage. This may be explained by the fact that current
energy institutions, oriented toward fossil fuels, are show-
ing a certain resistance to reorient towards biomass. Large
efforts are also needed to reorient the focus of the chemical

industry, as in developing infrastructure for the utilization
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of excess process heat and bioenergy infrastructure in
general.?

On a total land area in the Netherlands of 4 million ha of
which half can be cultivated (0.8 million ha of arable land
and 1.0 million ha grasslands plus some 0.4 million ha of
forest area), annual biomass production amounts to only 31
million tonnes,’ representing 527 PJ or 17% of the national
annual energy consumption.* Biomass imports supple-
ment a further 33 million tonnes, while exports amount to
22 million tonnes (620 and 405 PJ, respectively). Domestic
production plus net imports thus are equal to one-quar-
ter of the annual energy requirements,’ but clearly not all
is available for energy production. Future (2030) primary
coproduct (forest and crop residues, straw) availability in the
Netherlands has been estimated at 6 million tonnes of dry
matter or some 100 PJ with secondary and tertiary coprod-
ucts amounting to 12 million tonnes.’

Stimulated by an active renewable energy policy, a large
number of initiatives have been started to produce the neces-
sary heat and power, biogas, and biofuels. The total bioenergy
contribution in the Netherlands in 2008 is estimated by CBS
at 97 PJ.” Three-quarters of this was generated by biomass
combustion, most by burning biomass waste and co-firing
of biomass in existing coal-fired power plants; biogas pro-
duction contributed 9.3 PJ, biofuels 14 PJ. The share of total
energy production is 3.4%, recovering from a dip in 2007
(2.4%, down from 2.8% in 2006).% The number of successful
initiatives in bioenergy production varies for each bioenergy
category (combustion, biofuel, fermentation). Nine large-
scale biomass combustion installations were running at the
end of 2007, with a cumulative input of 4500 tonnes/y of
biomass.

At the end of 2006, the Netherlands had some 80 small-to-
medium scale bioelectricity installations, 15 of which were
combustors and 64 digesters. In addition, some 400 small-
scale combined heat and power projects had been planned
in 2007, but due to recent changes in subsidies, a large
number of these were either aborted or put on hold.® With
respect to biofuels, consumption amounted to 429 kton in
2008, equally distributed among biodiesel and bioethanol.
Domestic bioethanol production (less than 7 kton in 2008)
can cover only a small share of bioethanol consumption

(close to 200 kton),” the rest being supplied through imports.
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Conditions for bioenergy chain development

Current developments suggest that the realization of the
stated policy objectives requires more focused efforts. Dutch
renewable energy policy is criticized for a lack of consist-
ency and a lack of long-term financial support. In addition,
other problems, not related to policy support, may also play
arole. Any new bioenergy production chain should bring
together new feedstocks, markets, and actors. Often, initia-
tors and entrepreneurs are confronted with huge barriers.’
The current study presents a survey of problems encoun-
tered by entrepreneurs starting new bioenergy chains in

the Netherlands. It analyzes the experiences of a number

of real-world cases and compares these to the outcomes of
theoretical frameworks that list preconditions for successful
bioenergy chain development.

The Functions of Innovation Systems Theory states that suc-
cessful development of new initiatives requires: (i) availabil-
ity of relevant technical knowledge; (ii) willingness of entre-
preneurs to implement new technologies; (iii) active diffu-
sion of knowledge; (iv) definition of a vision of the future
of bioenergy; (v) availability of financial means for invest-
ments; (vi) creation of a new market; and (vii) an effective
political lobby. '* According to the Q-methodology, devel-
oped to study people’s subjectivity with respect to (more or
less) controversial issues, stakeholders’ attitudes toward new
technologies depend on the type and background of infor-
mation that they receive and the way perceived risks are pre-
sented. Basically, stakeholders tend to be more supportive of
technological innovations if they are informed in a balanced

way by sources they trust."

On the Map: Bioenergy production chains in the Netherlands

Bos et al. studied the early development of innovative
biobased production chains in the Netherlands.’ They con-
clude that successful chains require (i) sound technologies
for product development; (ii) active development of market
demand; (iii) ability to make sufficient investments in pro-
duction development and marketing; and (iv) availability of
laws, regulations, and standards that allow new products to
fit in. Successful new chains, further, (v) were often in some
way linked to existing agro-food production chains.

These findings are confirmed by an overview of experi-
ences of bioenergy production presented by Spruit and van
Lange who report that (i) legislation in the Netherlands
is often restrictive against new bioenergy initiatives.>
Obtaining necessary permits may, for example, be frustrated
by complex regulations on emissions of toxic residues, or by
the fact that existing legislation on noise or odor nuisance
does not provide requirements for biogas installations. In
addition, (ii) the success of bioenergy chains is limited by the
fact that the focus is skewed toward electricity, thus ignoring
potential gains of heat production and utilization. Further,
(iii) it is often very difficult to raise sufficient capital as new
chains lack assets that are requested by banks to serve as
guarantees for obtaining loans. The fact that banks may also
tend to require long-term contracts, which are not common
in agriculture, to back their loans provides an extra barrier
to obtain sufficient financial means.

There are striking similarities between the points that
are raised by the different sources cited above. Table 1 lists
five conditions for successful development of new bioen-
ergy chains: (i) access to (proven) technology; (ii) mature

information and knowledge infrastructure; (iii) access to

Table 1. Conditions for initiating a new bioenergy production chain.

Condition Background

1. Availability of
technology

Initiators need access to relevant technology. Some may look for new techniques, other for proven technology.

2. Access to knowledge
and information

Entrepreneurs need to be informed on technological, economic, and political developments. Insufficient
(access to) knowledge may cause delays in decision-making and frustrate chain development.

3. Access to feed-
stocks, credit, and

markets guaranteed.

Successful production chains link to both feedstocks and markets. This may be cumbersome when feedstock
availability is limited and markets are not mature. Banks may be reluctant to provide credit when links are not

4. Availability of a suit-
able location

Spatial planning in the Netherlands is very strict. Obtaining a permit to build and operate a bioenergy installation
may become cumbersome due to strict legislation on emissions, odor, or noise.

5. Effective lobbying

Effective lobby activities can take different forms. Some entrepreneurs get support during the project preparation

phase; for example, in obtaining permits or initial (investment or research) funds. Lobbying activities can also be
helpful in organizing tax exemptions or public support.

486 © 2010 Society of Chemical Industry and John Wiley & Sons, Ltd | Biofuels, Bioprod. Bioref. 4:484-493 (2010); DOI: 10.1002/bbb



On the Map: Bioenergy production chains in the Netherlands

feedstocks, credit and markets; (iv) availability of a suitable

location; and (v) an effective lobby.

Introducing new bioenergy initiatives
in the Netherlands

One might argue that the relatively reluctant bioenergy
chain development in the Netherlands is to be attributed

to the fact that some of these necessary preconditions are
not met. To test whether this is the case, the experiences of
nine recent Dutch bioenergy chains are analyzed. They were
selected from a list with 70 initiatives, described elsewhere,®

using the following criteria:

« coverage of major bioenergy products (electricity, heat,
biofuels, biogas);

o distribution over geographical regions;

o inclusion of small as well as larger initiatives; and

o inclusion of successes and failures.

Selected initiatives include chains producing biofuels (2),

biogas (3), and electricity/heat (4). In addition, four inter-

views were held to obtain background information on bioen-

ergy production and utilization in the Netherlands. These
include a firm selling bioenergy installations, a (public)
investment fund, a policy-maker, and a company processing

animal manure that might enter biogas production but so
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far has developed no plans to do so (Table 2). The selected

cases cover all available chain sizes currently found in the

Netherlands. Most have running facilities, but two still

are in the start-up phase. All regions are represented with

exception of the southeast and the northwest; the northeast

appears to dominate.

Representatives of the chains (mostly owners or managers)

were interviewed by a team of researchers. Questions in a

standard questionnaire included: (i) finding a location and

obtaining permits; (ii) feedstock and technology used; (iii)

chain organization; (iv) experiences with (local, provincial)

government; and (v) knowledge or information require-

ments. Table 3 presents an overview of major bioenergy

chain characteristics. Biogas is produced from sewage sludge

or manure plus coproducts (usually maize). Combustion

chains use wood from logs, waste or pruning debris. Biofuels

are produced from glycerol or rape seed.

Key problems for new bioenergy chains

Most bioenergy chains apply more or less standard technical

installations, be it that these are further improved (usually

on site and for own use only). Adapting available tech-

nologies generally required more time and effort than was

expected. One biofuel producer developed a new, patented

technology. No problems were reported in obtaining

Table 2. Background information on the interviews and production chains.

Code' Chain type Status production chain People interviewed

G1 Medium to large digester Running successfully. Research manager

G2 Small-scale farm digester Planned but not running, may be aborted. Initiator farmer

G3 Medium-sized digester Running after a smooth start-up. Owner farmer

C1 Medium-scale combustion plant run by electricity company Running but had start-up problems Research manager

C2 Large combustion plant run by an electricity company Running but had start-up problems. Managers

C3 Medium-sized combustion installation linked to a Running. Problems with housing of the Owner warehouse
greenhouse installation.

C4 Small farm combustion plant Running after a smooth start-up. Farmer/managers

F1 Large methanol plant Startup, so far running smoothly. Plant manager

F2 Medium to large pure oil plant Running, after construction problems. Owner

o1 Public investment fund = Expert

02 Provincial authority - Policy-makers

(O] Manure cleaning plant not producing any bioenergy Running, no problems. Research manager

04 Installer of fermentation and combustion installations = Director

" Fermentors (G); combusting chains (C); fuel producers (F); other chain types (O).

© 2010 Society of Chemical Industry and John Wiley & Sons, Ltd | Biofuels, Bioprod. Bioref. 4:484-493 (2010); DOI: 10.1002/bbb
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Table 3. Chain organization: feedstocks, installations, and collaboration.

Technological information

488

Code Feedstock, installations and knowledge Chain organization

G1 Sewage sludge cleaned in water separator ~ Sufficiently available Sludge via plant owner, utilizes some heat.

G2 Manure, silage maize in farm digester, not Sufficiently available Manure via own farm plus participating farmers.
yet operational.

G3 Manure, silage maize, other coproducts in Lack of proven technology Manure via participating farmers. Coproducts pur-
standard thermophylic digester. chased (at increasing cost, variable quality).

C1 Waste wood burnt in fluidized bed Sufficiently available Wood via co-owner.
installation.

c2 Wood logs burnt in fluidized bed Sufficiently available Wood is purchased (difficult process), heat sold to
installation. city heating system.

C3 Wood-pruning debris burnt in standard Problems with construction of Wood purchased (long term contract), heat/CO,
installation with enhanced performance the building sold to neighboring warehouse.

C4 Wood-pruning debris burnt in standard Sufficiently available (focused on  Guaranteed wood supply via participating farmers;
installation. proven technology) additional wood purchased (at increasing cost).

F1 Glycerol from biodiesel production con- Sufficiently available Glycerol purchased (sufficiently available, quality
verted in innovative, patented gasification and prices vary).
process.

F2 Rapeseed converted in improved Sufficiently available Rapeseed purchased from local farmers (availabil-
installation. ity below expectations).

o1 Not relevant Not relevant Not relevant

02 Not relevant Not relevant Not relevant

03 Calf manure cleaned in improved process.  Sufficiently available Manure via participating calf meat producers

(long-term contracts).
04 Design of innovative installations with Not relevant Not relevant

customers.

technology or information on available technologies.
However, some initiators could not obtain (fermentation,
combustion) installations with a proven track record (effi-

ciency, reliability), as installers would not (or could not)

provide guarantees as to the (minimum) performance level.

This holds true especially for installations for combus-
tion and biofuel production; biogas producers, in contrast,
indicated they had access to sufficient examples of proven
technology. All initiatives report they had sufficient access
to knowledge or information; some chains did their own
research or experimenting while others obtained informa-
tion through partners involved in the production chain. In
all cases, it was felt that lack of technical information was
not a major constraint for chain development.

Reliable information on emissions/nuisance (odor, noise,
emissions, required transportation movement) was often
lacking for new installations. This sometimes frustrated
the process of obtaining the necessary operational permits

and communicating with civilians living near the planned

production plant. Access to feedstocks (manure, maize,
wood, glycerol, rape) was often obtained by participation

of specific partners in the chain. In the process, long-term
contracts were generally being pursued to guarantee future
feedstock availability. Chains that are able to access a steady
feedstock supply in practice found that they are better off
than chains where biomass is not guaranteed. Some chains
report problems in sale of (excess) heat.

Most initiatives are located on existing (industrial) sites
(Table 4), often next to other industrial plants. Some instal-
lations were built on newly developed sites. Two biogas
chains encountered problems in obtaining operational
permits, mainly related to (potential) odor nuisance and
traffic movement. Legislation on permits is often perceived
as being illogical while some qualify law enforcement (to
limit nuisance of the production plant) as a more restrain-
ing factor. There is a general feeling that authorities react
in a bureaucratic way, and have little understanding of (or

appreciation for) their position (some report that they felt

© 2010 Society of Chemical Industry and John Wiley & Sons, Ltd | Biofuels, Bioprod. Bioref. 4:484-493 (2010); DOI: 10.1002/bbb
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Table 4. Problems related to location, permits, and experiences with authorities.

Code Location

Nuisances, permits

Experiences with authorities

G1 Industrial site in village center (next to a water Water cleaner has a history of odor and noise Not positive. Strict rules applied in a
cleaning installation). nuisance. Major efforts for odor control. bureaucratic way.

G2 Expected to build installation on farm. Not filed for a permit yet. Positive

G3 Industrial site next to a water cleaning installa- Site with history of odor nuisance. Residents  Mixed experiences. Some support
tion. Nearby residents. worried about odor and traffic. One filed sev- but often bureaucratic attitude.

eral lawsuits but lost.

C1 Industrial site (next to waste-wood collector). Received few complaints that were solved Rather positive
Residents and highway nearby. smoothly.

Cc2 New site near major city. Linked to city heating ~ Unknown Positive
system.

C3 On warehouse terrain, links to other warehouse. Received few complaints. Has been solved Positive

smoothly.

C4 Isolated installation on site obtained from city Near residents. Received only one complaint. Positive. Rules strict and illogical
council. Has been solved smoothly. but wisely applied.

F1 Former methanol plant on industrial site. Other =~ No complaints. Large distance from residen-  Positive. Rules strict and illogical
industries nearby. tial areas. but applied more or less smoothly.

F2 Industrial site. Other industries nearby. No complaints. Positive

o1 Not relevant Not relevant Not relevant

02 Not relevant Not relevant Not relevant

(O] Four installations each on new sites. No other Not relevant Initially positive but increas-
installations. ing bureaucratic harassment by

province.
04 Not relevant Not relevant Positive attitude in past. Current

they are harassed or thwarted). Most chains initially receive
some support (often non-financial) from local or provincial
authorities. As a rule, it took a lot of time and effort to pro-
vide the data for obtaining permits. In addition to these
impediments, bioenergy chains may be operating in areas
where public support is limited or uncertain. This sometimes
has a negative effect on policy-makers and/or civil servants

(for example when applying for subsidies or permits).

A wider perspective: comparing problems
with those of other (bioenergy) supply
chains

Not all problems listed are equally relevant. Some refer to
practical problems that are also met while establishing a con-
ventional production chain: finding a market, selecting a reli-
able production technology, and obtaining financial means
or a suitable location with all necessary permits. While such
problems are occurring in a wide range of sectors, they may
be more relevant for emerging bioenergy chains. This holds

true especially when technologies are still under develop-

© 2010 Society of Chemical Industry and John Wiley & Sons, Ltd | Biofuels, Bioprod. Bioref. 4:484-493 (2010); DOI: 10.1002/bbb

attitude is negative.

ment, feedstock or output markets are not fully mature, and
banks and authorities still undecided on their attitude (sup-
portive, discouraging) toward production routes.

Still, for bioenergy chains, such problems can offer extra
barriers to their development. This is usually related to the
new and innovative character of the product or production
technology. Table 5 provides an overview of problems related
to the conditions that have to be met for successful develop-
ment of bioenergy production chains. Problems occurring
in bioenergy chains are compared to those of other, more or
less similar chains. Problems related to obtaining a suitable
location and access to credit and public support are also met
by other chains, although not necessarily of the same mag-
nitude. Other problems, related to proven technology (heat
or CO, markets, or lobby for bioenergy) are more exclusively
dealt with by bioenergy chains.

It is worthwhile extending this analysis to bioenergy chain
development in other countries. Before this is done, we
considered the position of bioenergy in the Netherlands

in an international perspective. Notwithstanding its track
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Table 5. General problems and specific problems for bioenergy production chains.

Non-bioenergy chains

1. Availability of technology No specific problem

Specific for bioenergy chains

Insufficient access to proven technology for combustion of (waste or freshly

harvested) wood, and for some forms of biofuel production.

2. Access to knowledge and
information

No specific problem

Reliable, neutral information needed on feedstock quality and availability and
on nuisances (odour, noise, emissions) from bioenergy production processes.

3. Access to feedstocks,
credit, and markets

No major problem (until
recent outbreak of ‘credit

Especially problematic for chains depending on ‘new’ feedstocks (waste or
chipped wood, manure, coproducts, waste) or supplying ‘new’ products (heat,
crisis’) COy)

4. Availability of a suitable
location

General problem in the
(densely populated)
Netherlands

Has been especially problematic for digesters, as a general concept on the
aspect of fermentation (agricultural or industrial) was lacking

5. Effective lobbying/public
support

Support for intensive live-
stock production is limited.

record as a successful food producer and exporter, progress
in bioenergy production in the Netherlands so far has been
modest. One might have expected otherwise as highly produc-
tive agriculture, massive biomass imports, as well as competi-
tive industries for food, feed, and chemicals plus one of the
highest population densities in the world make it an excellent
position for the development and production of bioenergy
and biobased products. 5> There are, however, also some draw-
backs - high land prices (leading to high prices for biomass
feedstocks) probably being one of the most important ones.
Also, the Dutch record in bioenergy policies is rather bleak
while, more in general, the Netherlands is classified as being
moderately innovative, lagging behind innovation leaders like
Germany, Finland, and Sweden.

In order to compare the outcomes presented to the posi-
tion of bioenergy production chain development elsewhere,
we focus on four countries: Germany and France (major
agricultural producers in NW Europe), the USA and Canada
(agricultural producers in North America). A comparison
of the cases analyzed in this paper to examples of bioenergy
production in these countries suggests that Dutch cases are
of a rather small (or medium) scale, especially those related
to biofuels and biogas production. Exceptions are co-gener-
ation of electricity using biomass and methanol production
based on glycerine from biodiesel chains, represented by
codes C1 and F2 in Table 2, respectively. Bioenergy produc-
tion chains elsewhere (and especially in the four countries
under review) tend to be of a larger scale - be it that farm-
based biogas production usually is of a merely smaller size

(e.g. in Germany).

Tax exemptions needed for biofuels require political support. General opposi-
tion to concept of fuels made from food products (fuel vs food).

A second difference between Dutch bioenergy chains and
their foreign counterparts is the fact that for the former,
strong links with agro industry seem to be mostly lacking.
There is one example where an agricultural entity in the
Netherlands successfully developed a biobased product but
this refers to polylactic acid (PLA) rather than bioenergy
production. Direct links between agro-industrial complex
and bioenergy are basically absent. This is in contrast to
other countries, where agro industries are more directly
involved in bioenergy production (e.g. corn- or soybean-
based biofuel production facilities in the USA, or forestry-
based initiatives in Canada). In France, for example, two
of the main bioenergy initiatives (ARD and Rocquette’s
Bio-hub) have ties to agricultural production chains.

A direct consequence of a more direct agro-industrial
involvement in bioenergy production in France, Germany,
the USA, and Canada is a strong integration along the pro-
duction chain, starting in biomass feedstock production and
going all the way up to the production and distribution of
the end product. These countries also show striking differ-
ences to the Netherlands with respect to bioenergy policies,
which generally are more consistent and providing more
(types of) support for the emerging bioenergy industry.
France and Germany, for example, were early in adapting
standards for biofuel production and use, Canada in devel-
oping extensive research programs including both private
and public institutions, while the USA has been very active
in supporting the production of biofuels. It is also imple-
menting one of the most extensive green procurement pro-

grams currently known.

49@ © 2010 Society of Chemical Industry and John Wiley & Sons, Ltd | Biofuels, Bioprod. Bioref. 4:484-493 (2010); DOI: 10.1002/bbb
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Notwithstanding these differences, problems encountered
by bioenergy production chains in all five countries are
showing major similarities. According to McCormick and
Kiberger (2007)"? for example, biofuel implementation in
the EU is hampered by mostly non-technical issues such as
economic barriers (non-matching of subsidies for fossil and
nuclear energy production), limitations in know-how and
institutional capacity, and problems in supply-chain coor-
dination. This by-and-large confirms results presented here
for the Netherlands. Also for Canada, barriers for bioenergy
development largely coincide with those identified for the
Netherlands: lack of capital, underdeveloped markets for bio-
mass and carbon, and (perceived) misinformation on bioen-
ergy’s environmental impact considerably limiting public
support.'* No comprehensive study specifying problems met
by bioenergy producers in the USA was obtained. It may be
expected that these problems may also apply, be it that capital

availability and biomass supply are much less relevant.®

Improving conditions for chain
development

Returning to the position of developing bioenergy chains
in the Netherlands, we now discuss ways to improve the
conditions for bioenergy chain development. Starting with
technology availability, the role of reliable, predictable, and
proven technology can hardly be overestimated. While the
chains included in the analysis made different choices with
respect to technology selection (ranging from turn-key to
the design of a new and highly innovative concept), most
interviewees stress the need for reliable and predictable tech-
nologies to be able to choose from. There is a general per-
ception that new initiatives will perform better if they (can)
select proven technological standards. Under Dutch condi-
tions, the availability of such standards appeared better for
digesters and (to a lesser extent) for combustion installations
than for biofuel production. This is expected to change as
the number of bioenergy installations increases.

The availability of (proven) technology can be improved
by coordinating the development and testing of technolo-
gies. This could be done in combined efforts by public
institutions, private companies, and sectoral representa-
tive organizations. It could be linked to efforts to improve

dissemination of knowledge on installation techniques,

© 2010 Society of Chemical Industry and John Wiley & Sons, Ltd | Biofuels, Bioprod. Bioref. 4:484-493 (2010); DOI: 10.1002/bbb

JWA Langeveld, R Kalf, HW Elbersen ‘

on feedstock availability and markets. It is stressed here,
however, that insufficient access to knowledge or informa-
tion apparently played no major role in the start up of chains
included in this analysis. To a certain extent, this seems to
contradict the perceived lack of (information on) proven
technology although the issue of knowledge dissemination
is much wider. In addition, there appears to be a demand
for unbiased (scientific) information on potential emissions
and nuisances of bioenergy installations. This is expected to
facilitate better evaluation of permit requests as well as dis-
cussions with residents living near (potential) installations.

With respect to feedstock and product markets, atten-
tion was drawn repeatedly to the relevance of guaranteed
(pre-arranged, long-term) biomass supply and sales of
byproducts. This holds true especially for chains depending
on byproducts (wood cuttings, coproducts for digestion of
manure) and waste (wood, industrial waste), thus digesters
and combustion chains. Efforts to obtain sufficient feed-
stocks of good quality, at reasonable prices, can be time-con-
suming. More in general, information on the availability and
quality of such streams in different regions of the country
should be improved.

A special note should be added on the utilization of heat.
All but one or two of the chains included in this study did
not make full use of available heat (this applies both to
digesters and combustion chains). The reason for this is two-
fold. Often, the demand for heat in the vicinity is limited and
needs to be further developed. In practice, however, fulfill-
ing a (potential) demand for heat is hampered by insufficient
(transport) infrastructure and the unwillingness of recipi-
ents to participate in the necessary investments to overcome
this lack. Protocols for interactions between heat producers
and customers may aid in clarifying the role each player may
have in a successful cooperation. Government itself could,
in the planning or operating of public buildings or by means
of a green procurement program, put more emphasis on the
use of excess heat.

The role of financial institutions and credit facilities is
critical in the development of new bioenergy chains, as these
institutions are crucial in providing (part of) the neces-
sary funding. The interviews showed clearly that banks and
investors often play an important role during the start-up

process of new chains. Entrepreneurs may lack the financial
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resources to provide necessary funds, especially when they
are confronted with major drawbacks during chain develop-
ment or start up. This holds true more so for chains produc-
ing biogas (usually financed with contributions from par-
ticipating farmers) and (wood) combustion chains than for
biofuel producers. Part of the financing problems relates to
the reluctance of city councils to invest in energy infrastruc-
ture (e.g. for heat transport).

Starting new bioenergy chains is often a tedious, time-
consuming, and frustrating endeavor, with (often small)
steps forward alternating with (sometimes huge) steps back-
ward. One chain appeared unable to cash a subsidy that had
been awarded because obtaining a permit was taking far
more time than planned. Another had to replace a newly
installed combustion oven because of malfunctioning. Such
drawbacks have an impact on cash needs, sometimes to the
extent that the position of major investors determines the
fate of the entire chain. Combustors and biofuel produc-
ers largely depend on financial institutions; biogas chains
require fewer investments and often have some kind of
financial means available from participating farmers. Given
the relevance of credit availability for bioenergy startups, it
is recommended that measures be taken to increase credit
availability for new production chains in this sector.

Finding a suitable location, including the process of
obtaining necessary licenses, is also a tedious and time-
consuming (and often frustrating) exercise. While some
initiatives obtained production sites without major hic-
cups, most chains experienced some kind of drawback. It is
striking that many chains selected existing locations, even
if these already had a history of noise complaints or odor
nuisance problems. The reason for this is unclear. It might
suggest that problems related to obtaining permits still are
underestimated in some cases. Alternatively, there may be
other (e.g. financial) reasons to select existing sites — even if
they have distinct disadvantages.

Some chains were confronted with opposition to the
planned building of a new installation from residents and,
sometimes, the local authorities. In one case, this delayed
the construction for a period of two years. In most cases,
however, some kind of agreement was usually reached within
a much shorter period. Entrepreneurs demonstrated mark-

edly different attitudes toward complaints of residents. As a
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rule, proactive and open communication can lead to a more
swift agreement. Availability of accurate, up-to-date, neutral,
and reliable information on emissions and other nuisances
of bioenergy plants can play a crucial role in this process.
Increasing availability and distribution of this type of infor-
mation therefore should be encouraged. Such information can
also help to improve public support for bioenergy producers.
More generally, the development of a successful bioenergy
chain requires a consistent, supportive policy. Wiesenthal
et al. (2009), discussing biofuel supporting policies in
Europe, conclude that development of a biofuel market in a
given country requires active and consistent national poli-
cies that can provide favorable economic and legal condi-
tions for new chain development.'® In the case of biofuels in
the EU, for example, this has been the timely development
and implementation of biofuel standards and an engine with
biofuel compatibility (e.g. in France, Germany) and com-
plementary economic measures aimed at the stimulation of
specific biofuels (such as subsidies for production facilities,
user incentives, and feedstock subsidies). According to the
authors, it is the combination of measures — economic and
legal conditions plus complementary economic measures —
that define the potential success of the development of a new

biofuel in a given country.

Conclusion

While the Netherlands has defined clear objectives aiming at
increased domestic bioenergy production, in practice, new
bioenergy production chains are meeting manifold prob-
lems. Generally, conditions in the Netherlands do not facili-
tate smooth, successful, bioenergy chain development. If

the Dutch government is to realize its bioenergy objectives,
improvements will be needed in the availability and dis-
semination of technology, the development of biomass and
bioenergy (heat) markets, credit availability, and processes
for obtaining location permits. In general, more policy and

public support is needed.
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