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The Dutch animal production sector faces significant pressure for change. We
discuss a project for the design of a sustainable husbandry system for pigs.
Named after the Greek hero Hercules, the project aimed for structural changes
in both animal and crop production. However, instead of changing the course of
the river, the project ended up merely adapting its flow. The Hercules project
ran into difficulties typical for projects aiming at reflexive modernization.
It relapsed from an effort for reflexive modernization to ecological moderni-
zation, by ultimately leaving the structural features of the sociotechnical regime
intact. We show how this resulted from the biases and limitations implied by
existing institutions, in which the project was unavoidably embedded. We
introduce the idea of reflexive design, as “doing” reflexive modernization,
which implies working on action and structure at the same time. A number of
recommendations are given for reflexive design projects like this.

Keywords: sustainable development; reflexive modernization; ecological
modernization; agriculture; animal husbandry

In recent years, the Dutch agrofood sector, especially the segments focusing
on animal production, have become the object of significant pressure for
change. The manure and emission problems and animal welfare concerns
(e.g. chicken housing) had already attained themselves a firm place on
the public and political agendas, both nationally as in the European Union.
Until around 1997, it was generally thought that these problems could be
solved through adaptation by technical innovation accompanied with and
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induced by strict regulative policies. The dominant discourse was that of
ecological modernization (Hajer 1995), or the belief that environmental
problems can be solved without touching the structure of our production
systems.

However, the classical swine fever (CSF) epidemic between February and
September 1997 gave rise to the suspicion that something was more funda-
mentally wrong with the existing regime of intensive husbandry, not only
in the pig sector but also in other sectors. In this article, we will discuss the
so-called Hercules project, an innovation project to design a radically new
pig husbandry system that resulted from that era. Named after the classic
Greek hero Hercules (a.k.a. Heracles) who cleansed the stables of Augias
from thirty years of manure by changing the course of two rivers, this project
aimed at a radical improvement of the way pigs are held for meat production,
including improved animal welfare, a considerable reduction of the environ-
mental burden of intensive pig husbandry, and the conversion of manure from
waste into a product with commercial value.

Over its lifetime, subsequent crises have been going on: the Bovine
Spongiform Encephalopathy (BSE) outbreak in the Netherlands (peaking
there in 2000, following a peak in the UK in 1996); Foot and Mouth Disease
(2001); the affair with polluted animal feed containing the illegal hormone
MPA touching the pig and calf sectors in 2002; and, more recently, the
Avian Influenza epidemic of 2003. These developments, together with a
number of other societal considerations casting doubt on the legitimacy and
long term viability of livestock production at large, created a sense of urgency
for the need to reform it: within government (e.g. Denkgroep Wijffels 2001),
societal organizations (Dierenbescherming, Stichting Natuur & Milieu, etc.
1997) as well as—although reluctantly and hesitatingly—in the sector itself
(LTO Nederland 1999, 2001). More precisely, the awareness was growing
that this whole range of “unintended side effects” could not possibly be
solved by a mere adaptation of current knowledge and technology, farming
practices, legislation, and consumption practices, but demanded a more
thorough scrutiny of the presuppositions on which the sector had thrived
for decades.

Authors’ Note: This study was funded by the Dutch Ministry of Agriculture, Nature and Food
Quality (LNV) within the program KB7 Transitiekunde en—kennis, and by the KSI-network.
The authors wish to thank the interviewees and the Hercules Steering Committee for their
cooperation, Trudy van Keeken for the transcription of the interviews, as well as Peter Groot
Koerkamp, the members of the KSI-UvA working group, and two anonymous reviewers for
their valuable comments on earlier drafts of this article.
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We interpret this (see Loeber 2004, 1-28) as the felt need for reflexivity in
the way Beck (1997, 78) uses it: society becoming “an issue and a problem
to itself.” This growing awareness has certainly influenced the Hercules pro-
ject, but it did not suffice to alleviate some of the more obnoxious problems
that were encountered, and will be discussed below. We take these problems
to be typical for the challenges involved in what Beck has called reflexive
modernization (Beck 1997; Bekke and de Vries 1994; Beck, Bonns, and
Lau 2003): using the best of our reason to preempt and mitigate side effects
while maintaining the benefits of earlier modernization efforts. As Latour
(2003, 46) has pointed out, Beck’s notion of reflexive modernization (or
Re-modernization) is ambiguous. It is prescriptive, as a master-narrative on
how modernization could be done better. But Beck also claims it to give an
adequate description of what is actually going on. Latour’s conclusion is “that
the data to be gathered to prove the advent of a substantial phenomenon
called Re-modernization are not easy to come by and, so far, are not thor-
oughly convincing.” (2003, 45) Thus, Latour concludes that Re-modernization
should be seen as a prescriptive master-narrative, that is powerful enough
to shift the “attention from the mainstream to the discrepancies, failures and
side-effects,” in that way fulfilling its own prophecy.

We think we lose an important characteristic of the concept if we try
to resolve its inherent ambiguity, like Latour does. On one hand, reflexive
modernization might very well be a form of modernization actually occurring
in parallel with other attempts for modernization, like ecological moderni-
zation, making it much more difficult to discern and empirically identify it
as a meta-change. On the other hand, Latour seems to be too optimistic about
the power such a master-narrative or vision might have in shielding actors
involved in projects of reflexive modernization from the influences of
the mainstream or dominant regime. If we take this into account, reflexive
modernization is neither to be seen solely as a master-narrative, nor as a, more
or less smoothly, ongoing process of societal change, but as a concept that
primarily refers to a program of “doing” reflexive modernization inspired
by a particular vision on how progress might take a new form without
disregarding the lessons of the past.

“Doing” reflexive modernization, given the very nature of the concept,
implies hard work. As Beck (1992) has argued, risk society is not merely
characterized by the fact that we can no longer ignore side effects and risks
associated with modernization processes through which we have achieved
social and economic progress. More important than the mere existence of
such adverse consequences is the fact that the rules and routines embodied
in current institutions—which developed around and are tailored to guide
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progress-seeking modernization processes—do not provide adequate guidance
for dealing with risks and side effects. Reflexive modernization thus involves
changes in both action and structure.

The “duality of structure”—structure is both the medium and the outcome
of action; cf. Giddens (1984)—indicates that, in principle, such “system
innovation” is possible: as Fox and Miller (1996, 91) put it, this notion implies
that “recursive practices” may be transformed through “discursive will
formation.” In this article, we understand the Hercules project as an attempt
to do so. As we will argue, the difficulties encountered in the project can
then be seen as reflections of two challenges that also are implied by the
notion of the duality of structure. On the one hand, as structure has evolved
around recursive practices, existing institutions will hardly offer an appro-
priate context for discursive will formation. As Hajer (2003) has argued, this
problem of the “institutional void” implies that adequate institutional spaces
must be “wrought” in the process. Paradoxically, such spaces for discursive
will formation will unavoidably be embedded in existing institutions, from
the influences of which they cannot be entirely shielded.

Analyzing the Hercules project in these terms, we aim to contribute to
the development of a “middle range theory” model to understand processes
of “doing” reflexive modernization. We will call this “reflexive design” (Grin
et al. 2004), that is, those design methods and practices oriented toward a rede-
finition of existing functional differentiations between politics, the market,
and society as well as within these subsystems. Reflexive design thus entails
the practice and methodology of doing reflexive modernization, based on an
adequate understanding on how action and structure interact with each other.
The Hercules project serves as a case to show that it requires hard work to
prevent such efforts of doing reflexive modernization from a relapse to a type
of modernization, like ecological modernization (Hajer 1995), that does not
explicitly challenge structural features of the existing regime.

A good starting point is the multilevel perspective (Rip and Kemp 1998;
Schot 1998), in which developments on three levels are distinguished: niche
experiments, which are more or less “liberated” from the rules pertaining
to the existing regime; the regime level; and what they call the landscape,
exogenous trends that may influence developments on the other two levels.
Hoogma et al. (2002, 198 ff) have proposed to use this model as a basis for
understanding “transitions” and “system innovations,” that may be defined
(Grin et al. 2004; Rotmans et al. 2005) as the reflexive modernization of
sociotechnological systems.' Meanwhile, some studies have yielded important
insights into the patterns through which developments at these three levels
may merge into transition or system innovation (Kemp, Rip, and Schot 2001;
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Geels 2002; Raven 2005). In addition, Roep, van der Ploeg, and Wiskerke
(2003) have focused on the agency involved in bringing such patterns about.
They argue that this involves “effective reformism,” strategically connecting
developments at the three levels through developing novel modes of self-
governance, in new sociotechnical networks, synthesizing knowledge stocks.

With our analysis of the Hercules project, we wish to add insight into the
ways in which the regime “talks back,” to use Schon’s (1983) metaphor, against
such attempts at effective reformism. First, we describe the proceedings of the
project, based on internal as well as published documents from the project,
and eleven interviews with respondents from the various categories of
participants.” It will be shown how the project was inherently ambiguous in
its ambition of doing reflexive modernization.

Secondly, we focus on the tragic fate of the manure belts in the design—
a specific technical feature, that implied structural rearrangements around
the husbandry system. Next, we relate this specific history to the institutional
difficulties originating from the existing regime that the project encountered,
and try to answer the question why the project was not able to deal with these
difficulties more adequately. Finally, we draw a number of methodological
and theoretical lessons to make clear how the prescriptive and descriptive
aspects of reflexive modernization are intertwined in reflexive design projects.

Crises and the Call for Systemic Innovation
in Dutch Agriculture

The increasing realization that the major problems in animal husbandry
were at least partly attributable to the regime of intensive husbandry came
as a shock to many involved. Since late nineteenth century, the Netherlands
has worked hard to “import” the scientifically based intensive agriculture from
the United States. In the final quarter of that century, the increasing amount
of grain and animal products that entered the country from overseas, together
with the qualitatively superior husbandry products from Normandy, Schleswig-
Holstein, and Denmark created an agricultural crisis. Under pressure of the
primary sector, that had just started to organize itself, government left the
hitherto followed policy of leaving agriculture to the market and established,
in 1886, the Agricultural Commission.

The Commission’s recommendations led to the start of agricultural
policy as well as to a significant extension of institutes for the generation
(research) and dissemination (higher and lower education; farmer information)
of advanced knowledge and technology which since became the driving
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force of agricultural development (Bieleman 2000, 13-19). Technology and
knowledge development were focused on product improvement and, espe-
cially, land saving. Also, policy measures were oriented toward dealing with
those problems. For instance, qualitatively superior pigs were imported from
Denmark; knowledge and infrastructure for further breeding them were
developed; and payments to farmers took quality into account.

After World War II, the problem definition of agricultural policy changed.
Virtually upon taking office, the first postwar Minister of Agriculture, Sicco
Mansholt—a social-democrat gentleman farmer from a politically engaged
family (Westerman 2001)—started a major agricultural reform. (Bieleman
2000) Against the background of the “Hunger Winter” trauma of the final year
of World War II, the problem was (1) to ensure sufficient domestic produc-
tion of food that (2) would be available for affordable prizes. To relieve the
tension between these two objectives, a detailed market and prize policy
(including product subsidies) was introduced that made it possible to ensure
farmers a good price while keeping food products well affordable for all
consumers. So as to ensure that these subsidies would be a temporary provi-
sion, Mansholt strongly promoted the further modernization (or, if you like:
industrialization) of agricultural production.

Thus, unlike the prewar period, labor saving became a prime objective
of knowledge and technology development. Together with adaptations in
water management (needed for the soil to be able to carry increased densities
of cattle and machines) and land redistribution this led to rationalization in
the form of concentration and specialization. The primary sector’s share
in the labor force decreased from 19 percent in 1947 to 5 percent in 1990,
while the amount of capital goods (machines, cattle, buildings) increased
by 80 percent. (Bieleman 2000, 17-63; Priester 2000, 65 ff) Within decades,
virtually no “mixed farms” with both animal and crop production were left;
even stronger, a further specialization occurred toward farms that only breed
or fatten pigs, or keep cows or poultry—the latter two either for meat or dairy
products. While the number of animals increased over time, the number of
farms decreased significantly. In the pig sector, for instance, while the number
of pigs kept roughly equaling the growing number of human inhabitants,
the number of farms breeding pigs reduced from 275,000 in 1950 to 110,000
in 1975 and to 20,000 in 1995. (Bieleman 2000, 20) In addition, food chains
became longer and more complex. Farms increasingly focused on the function
of actual animal holding or crop cultivation, other tasks becoming the domain
of other players, specialized in (knowledge intensive, advanced) activities
feeding into the farm or processing and distributing its products.
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Institutional development also included two crucial triangles: governance
of the system was entrusted to an “Iron Triangle” of the Ministry, agricultural
specialists in parliament and farmers’ associations and the generation and
dissemination of knowledge and technology was the role of the “OVO-triad”
(a Dutch acronym for research, information, and education). While this
system had already been targeted during the 1980s (Bekke and de Vries
1994) under influence of concerns about overproduction, animal welfare,
and emissions, it was the crises of the 1990s that led to pledges for “system
innovation,” a catch phrase put on the agenda by the then national Advisory
Council for Agricultural Research (NRLO) for a reflexive modernization
of agriculture. Yet, agricultural policy remained mixed: in addition to some
attempts to realize such a system innovation, there were also more techno-
cratic attempts to deal with the criticism as well as tough measures to reduce
pig farming through “reconstruction policy.” The Hercules project which
we are about to discuss was, interestingly, part of both a reflexive and a
more traditional, first modernity government program, while its course was
significantly influenced by reconstruction policy.

Hercules: An Innovative Housing
Concept for Pigs

The Hercules project (Ogink et al. 2001; evaluation in Bos 2003) was
intended to develop and test a new concept for pig housing and the production
of an alternative for artificial fertilizers. From the start, the project aspired
to solve a range of problems with pig farming at once by seeking a narrow
integration of functions within the housing system. These problems included
energy use, emissions of ammonia and odorous gases to the environment,
the costs of getting rid of the manure, and animal welfare concerns (climate,
slatted floors, lack of straw, etc.).

Hercules originated from the idea—conceived in the time of the manure
debate by a researcher at one of the national agricultural research institutes
Instituut voor Milieu en Agritechniek (IMAG)>—that the use of urine and
feces in agriculture could be much more improved, if they were maintained
and processed separately, since their mineral composition differs signifi-
cantly. However, in modern husbandry systems for pigs, the two are mixed
directly after excretion in the sewage system beneath the floor. The original
solution for this in Hercules was so-called manure belts, running under the
partly slatted floor. The convex shape of these belts enabled separation of
liquid and solid excrements. Subsequently, “drying” the urine by using the
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energy produced by the pigs and composting the manure would result in
two attractive organic fertilizer products for agriculture that could be applied
in a precise and specific way. Instead of paying to get rid of the manure, pig
farmers could possibly be paid for this product.

Additionally, and unlike traditional sewage systems in which straw tends
to hamper the manure streams, the manure belts could transport the manure
out of the pig house, even when it contained lots of straw. Straw is—both
by the general public and experts in ethology and animal welfare—seen as
a positive contribution to animal welfare. Thus, the belts can be seen as a nice
example of what Simondon (1958) calls functional compatibility, indicating
the ability of a device to perform different functions at once. The Hercules
concept features more instances of functional compatibility, like a device that
simultaneously dries urine and cleanses the air from ammonia and odorous
gases, getting its energy from energy produced by the pigs or a biomass
composting unit, which reduces the amount of manure to be transported,
while producing energy at the same time.

Thus, multiple goals oriented toward transforming pig production could
be realized by combining several functions in the pig house through an
integral design. The concept was explicitly oriented toward significant
improvements in environmental performance and the quality of life of pigs,
alongside with providing an economically viable new concept for pig
production. Also, as we will see, these improvements could not entirely be
realized within existing, institutionalized boundary conditions. In these two
respects, it could be characterized as a project for reflexive modernization.
However, as we will also see, in practice few people involved in the project
were fully aware of its reflexive aim. This increased its susceptibility to the
difficulties inherent to reflexive design.

Hercules started in 1998, funded by EcologyEconomyTechnology (EET),
a governmental funding program from outside the agricultural realm that
was to promote sustainable development through strategic R&D.* From
its start, Hercules was a combined effort of six companies, ranging from
manufacturers of pig house components to a chemical multinational and three
different agricultural research institutes, oriented to fundamental (Wageningen
University), strategic (IMAG) and applied research (PV Lelystad and
Praktijkcentrum Sterksel), with knowledge workers from various disciplines.
The project acquired additional funding from two different governmental
programs. The first involved a research program for system innovation of the
pig sector. The second was Program 348: New Husbandry Systems (P348),
another policy response to the CSF crisis. Unlike EET, P348 stressed the
importance of deliberation with a wide range of stakeholders. Early in the P348
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program the decision was taken to use the method known as Sustainable
Technology Development, as developed by the Dutch interdepartmental
agency with the same name (cf. Weaver et al. 2000; Green and Vergragt 2001;
Partidario 2002). Central to that method is the collective, deliberative deve-
lopment and realization of future visions to guide “processes of technological,
cultural and structural change.” Subsequently, a roadmap for development
can be derived from these visions, using “backcasting.” The entire P348 team
was trained to use the Sustainable Technology Development (STD) method,
further elaborated with the method of interactive technology assessment
(ITA), the latter of which explicitly introduced a deliberative approach in
managing these processes. (Grin and van de Graaf 1996; Grin, van de Graaf,
and Hoppe 1997; cf. Grin et al. 2000 for its use on visions) Thus, although
not originally conceived as such, P348 turned into a program for system
innovation, and rapidly became to be seen as such by its steering group and
management team (Spoelstra 2002). The (second) Hercules project leader
was also part of this team. His grown commitment to a more reflexive approach
resulted in a partial change of the course of Hercules around 2001. Although
farmers had been consulted during some meetings early in the Hercules
project, adoption of a deliberative approach introduced a stronger commitment
to stakeholder participation and market perspective into a project which was
until then a largely technically oriented enterprise.

These two different funding programs (EET and P348) thus introduced
an interesting ambiguity in the Hercules project itself. On one hand, it can
be characterized as a traditional innovation project, oriented toward a further
modernization of pig production although now within the specific discourse
of ecological modernization. On the other hand, it was an attempt for reflexive
design, since the project’s goals included structural rearrangements in animal
husbandry and crop production from the start. In a later stage, the project
took this hitherto implicit assignment more seriously, by deliberately seeking
to break open hitherto unquestioned assumptions by an increased interaction
with other stakeholders and the market. In the next section, we address two—
interdependent—examples of the implications of these ambiguities: the ill
fate of the manure belts in the concept, and the half-hearted engagement
with the “second product” of Hercules: valuable organic fertilizers.

How and Why the Belts Were Dropped

As said, the manure belts were initially considered to be a key technique
of the Hercules concept, connected to at least two of its core characteristics:
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turning the “problem” of manure into a benefit and improving the living
conditions for pigs. The key role of the belts was communicated as such,
for instance in the special Hercules Newsletter. This perception of the belts
by the team members and steering committee lasted for at least three years.
In this period, the project’s emphasis was on fundamental and strategic
research—the proof of the principle—with little consideration for economical
and market considerations.

The latter changed, however, in the course of the project. The project
leader’s choice to follow a course on the STD method just before he took
over project responsibility, together with the fact that further P348 funding
was explicitly bound to the application of the STD method, had an impact
on the design of stage 2, in which means were dedicated for things like
communication, user perception, and stakeholder involvement. At least as
important, as the project progressed the future marketing of the concept got
a more important place on the project’s agenda. The firms participating
wanted to speed up the process of going to the market, to get their return on
investment: the most involved firms, while innovative and strong players in
the sector, lacked the breath to sustain strategic R&D for years.

Unfortunately, the competitive advantages of a system like this compared
to traditional systems became a matter of concern, for a number of reasons.
First, it would be the first integral system to be sold in the Netherlands.
Hitherto, it had been an entrenched practice of pig farmers to build their own
livestock systems from their own selection of components, picked from a
range of producers.’ Buying a system would be a break with this culturally
embedded tradition, typical for the specialization processes during post-war
agricultural modernization (section 2). Furthermore, it turned out that none
of the participating firms was able or willing to market the system as a whole,
because of their scale and degree of specialization. The fact that a concept
like this could not be protected in a meaningful way by patents made things
even more difficult.

Secondly, it was supposed that the extra costs connected with the new
techniques that were applied would be compensated by the replacement
of costly manure removal toward the production of valuable and specific
organic fertilizers. However, as the project proceeded, the manure market
made an adverse turn: instead of manure becoming more expensive to get
rid of, it got cheaper, partly because of the fact that more pig farmers than
expected ended their business as a consequence of the policy to reconstruct
large areas of the countryside (Reconstructie). This would have been less
serious if a viable marketing channel and an application infrastructure had
been developed. Organic fertilizers have to compete with cheap compost
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from household organic waste and artificial fertilizer, which acquired
dominance in modern agriculture because of the easy and specific ways it
can be applied. In theory, the new organic fertilizers to be produced in the
Hercules concept could accomplish similar things. In practice, this also
required measures like developing new application machineries for the liquid
urine fractions, making farmers procure them and changing the fertilizing
habits of agricultural farmers. In other words, the success of the Hercules
concept in the animal production market depended on a systemic innovation
in crop production, as well as on interaction between the two. As another
reflection of postwar modernization, these had become worlds of themselves
though—in terms of agricultural practice as well as in the knowledge infra-
structure around it. Both the firms and the research institutes participating
were primarily oriented toward animal production; setting up a cooperation
with parties “from outside” was, at the time, considered too time consuming.
And even when knowledge on animal and plant production was present
in the same institute—as was the case for IMAG—this expertise resided in
different departments that neither communicated nor cooperated easily.®

Thus, the cost-benefit ratio of the Hercules concept increased: by the end
of the first pilot, it was calculated that the costs per kilogram of meat would
be € 1,42, compared with € 1,37 for a more traditional pig house. This was
seen to be unacceptable in the market, especially since there was little con-
fidence that consumers would be prepared to pay for improvements in animal
welfare. Every part of the concept was scrutinized by the project team for its
relative contribution to the overall cost. The manure belts turned out to be
a major factor in the increase in investment costs for the system. These costs
played a major role in the decision to discard the belts, especially when it
became clear that the enlarged size of the pig boxes adopted meanwhile would
require wider or double manure belts.” However, cost of a component in
itself was not enough reason for the steering committee to continue or aban-
don that part of the concept in the second pilot. A variety of reasons finally
led to the decision to leave the belts out, but not without lengthy discussions
within the project: for years, the belts were felt to be too symbolic for the
integrated and innovative character of Hercules to abandon easily.

One of the reasons was the “discovery” that at least some pig farmers had
a deeply rooted resentment against technique under the slatted floor. As a
member of the project team, from an institute for practice-oriented develop-
ment, said:

Well, imagine something breaks down and you have to get at it. There are
twelve pigs, [with an] average weight [of] 60 kilo, [therefore you have] about
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720 kilo meat walking around. You have to flip the grid, so the pigs do have to
get somewhere else. But, where to? Chase [them] into the hallway? And then,
you are the one to enter the shit; [that’s] dirty, annoying and hard work. And,
when [do they] break down? [Farmers] already know: [especially] at Christmas,
Easter and over the weekend. Yes, but [you might say this resentment] is
[a remnant] from the past of refuse conveyor belts: in the past they have worked
more often with refuse conveyor belts, so you can say: the technology has
very much improved, which is what the company [manufacturing the belts—
bb&jg] says [when] the mechanics, who come to have a look in Sterksel at
prototype 1 say: I don’t get the fact that they put this in a pigsty.®

That this resentment was discovered only after years of development was
because of the fact that the project initially was mainly driven by a technical
idea rather than by the views and needs of market parties. Even though, at the
time, the project leader did not fully appreciate these arguments, the applied
researchers’ arguments were taken seriously, as they were considered compe-
tent in their domain. Several technical solutions to circumvent these severe
objections—Ilike deepening the pit to allow for human access—were rejected
for financial reasons.

More problems emerged in this phase, when the project team had to upscale
from a pilot with 4x20 pigs to a real-life farm situation with 900 pigs. How
could the spread of infectious diseases be prevented while the belts ran
from section to section? And how could the balanced climate be maintained
with the holes between sections, needed for the belts to run through? The
pressure to go to the market in four years did not allow sufficient time for an
intermediate design for compartments with eighty pigs, which the project
leader considered necessary.

Reasons for leaving the belts further accumulated. It turned out that the
firm responsible for the belts lacked the financial resources to provide the
scaled-up version of Hercules. This was a serious problem, since the financing
body EET did only pay for 40 percent of the costs of participating firms. When
we interviewed the executive of this firm however, he stressed that the main
reason was a lack of trust in the willingness of the rest of the project team
to continue using the belts.’

Another argument, which was never made explicit in the project’s docu-
ments, however, was the disbelief of a considerable part of the participating
knowledge workers and firm representatives in the contribution of more straw
in pig houses to animal welfare. Animal rights organizations had made strong
pleas for straw. Straw would probably be part of future governmental regu-
lation, and there was a strong conviction among people in the field that citizens
wanted it too. However, according to some in the project team, there were
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considerable scientific doubts about its “objective” contribution to animal
welfare. Thus, one important benefit of the manure belts might be irrelevant.

As we discussed this theme with the head of the facilities hosting the pilot
of Hercules, it emerged that the doubts about the use of straw were based
on a mixture of arguments: scientific evidence, practical experience, and
issues of human health. As the dialogue unfolded, the argument against straw
interestingly transformed from an animal-focused argument to a human-
focused argument and back:

Do you believe in straw?

... I do not believe in straw, no.
No?

No. No I do not believe in straw.
It does not have to be put in at all?

No, just as a diversion material, and diversion material for animals can be
[provided for] in different ways.

So it does not have to be straw per se.

It’s just like with kids, you can keep them busy in many different ways. Straw
is a factor, because in the past it was used to keep up the temperature and every-
thing associated with it, [and] it was used for nesting in the past. But a pig does
not root in straw. A pig roots in the ground, so you better put a rooting trough
in for those animals or something, than that those pigs [have to root] in straw.
‘When there is manure in the straw, no pig will do any rooting in that straw. Yes,
those are the faulty thoughts that pop up every once in a while.

So is it true that the concessions [compared to the original idea of Hercules]
are also based on arguments, because straw is [in fact] not really that important?

No, but straw, . . . look [. . .] when you say at any given moment it should be
friendly to the wellbeing of humans and animals and it comes up to a dust
concentration in barns in which a human being, a normal human being, is not
allowed to work in without proper equipment.

Because of the straw?
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Because of the dust in the straw. And high dust concentrations are being
measured. So this farmer will have to put on all this equipment to enter his barn,
but the pigs are in there eating dust all day, [so, consider] what the disadvantages
are of that straw.'®

We are neither capable of nor interested in taking a position on straw’s
contribution to animal welfare. The point here is the way in which societal
wishes and concerns are translated and scrutinized from the perspectives of
those engaged in the Hercules project—including their anticipations of the
views of “known others”—as well as on the basis of scientific arguments.
This seems to be a reflection of the understanding of role divisions in the
project. As one of our interviewees said in response to the question whether
societal groups had to be involved in an early stage in a process like this:

No, not yet. I think we should develop these things in relative peace, because
you know their recent policy. And, so you try, is my belief, to—how should
I phrase that—size up the power and truthfulness of such an argument, and
[based on that—bb&jg] you prioritize."'

Finally, the identity of the engaged institutes reinforced this kind of
arguments. On one hand, there were IMAG and Wageningen University,
stressing their innovative role in the forefront, independent of what practi-
tioners like farmers would think. These fundamental and strategic research
institutes have a long-term orientation and are willing to take risks and to
accept the failure of an experiment. They tend to orient themselves to society,
the government, and the big companies, rather than the small firms and indi-
vidual farmers. On the other hand, there were the more practically oriented
institutes such as PV, deeply rooted in, and loyal to, the primary production
sector. Historically founded by the farmers themselves, they have a much
stronger loyalty toward them and still have a key role in demonstrating new
and proven developments to them. Their raison d’étre consists in helping these
primary producers to survive in a changing world, and they tend to be much
more careful with risky projects that may spoil their reputation. These two
types of research institutes tend to compete with each other. The head of the
Praktijkcentrum Sterksel, as well as a former head of PV claimed:

...all new systems in use at pig farming at the moment, they basically come
from us."?

I think hands-on research these past few years has been most innovative on
the subject of housing.'®

Downloaded from http://sth.sagepub.com at Wageningen UR Library on June 23, 2008
© 2008 SAGE Publications. All rights reserved. Not for commercial use or unauthorized
distribution.


http://sth.sagepub.com

494 Science, Technology, & Human Values

This competitive attitude also had its effect on the proceedings of the first
pilot at the PV. While an experiment under the responsibility of the IMAG,
PV staff were supposed to do the work. The resulting difficulties were reported
by the Hercules project leader:

This is a stage in which technology should be developed, you know. So you
have to take a shot across the bows. You say to yourself this is the best we can
think up, let’s make it that way. Yes, and you know as a technician, we will
test it and we will see, so . . . we will have to adjust it at least three times
before it runs somewhat smoothly. And one will put up with this, but another
one will look at it and say I told you so, this does not work.

And yes, in that stage already . . . I just know it, cooperation with Sterksel
did not run smoothly, which was the case in several instances. That things
were communicatively not passed on or not written down, or not done at
all or done differently from the original thought of the researchers, which
happened on a daily basis by the employers of Sterksel. Until it takes [for
instance] up to four months before [. . .] a phone line is being connected or
put through, well that kind of irritations."

These different perceptions of the worth of an experiment, either as a risky
but innovative undertaking or as a functional demonstration of a working
concept, led to different appreciations of sensitive new techniques. While
more fundamentally oriented researchers are used to tinkering around with
a pilot while running, making interim improvements, practically oriented
researchers have the tendency to judge the same experiment in terms of being
useful or not. The belts had been lacking their sympathy from the start and
therefore did not get the attention they might have needed. The same obstacles
were met during the second pilot. For instance, practice-oriented know-
ledge workers appeared reluctant to engage in a demonstration project with
900 pigs using belts because technique under slatted floors, and especially
manure belts, had a very bad image among farmers.

The Hard Work of Doing Reflexive Modernization

The above analysis of the fate of the belts in Hercules shows the hard
work that has to be done if an innovative project does not merely build
on current institutional differentiations, but needs to transcend them to be
successful. As stated in the introduction, the duality of structure implies that
it is possible to change structure by action, but also that structure may inhibit
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this attempt for change at the same time. Therefore, reflexive modernization
projects imply work on both the action as well as the structural side. While
the Hercules team did a lot of work on action, it has—unconsciously—
neglected structure.

The decision to leave the belts out of the concept can be plausibly inter-
preted in two different ways. For the steering committee, it was a hard, but
perfectly legitimate decision to leave the belts out, if the Hercules concept
would ever hit the market. These considerations entered the—initially tech-
nically focused—project through the emphasis on farmer involvement in the
second stage of the program. Importantly, it could still bring the intended
significant reductions in emissions and energy use as well as improvements
in animal welfare. From this perspective, it must be stressed that Hercules still
brought a significant innovation in pig farming, well in line with the EET
program under which it had been launched, discarding risky options. As such,
it can be considered successful as an attempt for ecological modernization.

At the same time, the decision can be interpreted as giving up much of
the ambition of reflexive design, as a consequence of the resistance of the
dominant regime (structure) against innovations that counteract this regime:
what appear “technical” or “economic” risks were actually expressions of
the existing regimes. From this perspective, the Hercules concept avoided
rather than reflexively transcended these risks and became a highly sophisti-
cated ecological optimization and continuation of current practices, instead
of a systemic innovation reflexively reordering these practices at the
husbandry level, as well as on the level of manure production and use. So, as
to learn more on the problems and opportunities of reflexive design, we will
analyze the project in more detail from this second perspective.

In a nutshell, what bothered the project from the latter perspective was that,
first, it of course did encounter institutional difficulties typical for reflexive
design, as we will argue in more detail below. Second, the project started
with a long period of what Elmore (1985) has called forward mapping:
designing an analytically sound solution to problems: Hercules started with
a smart, original idea, and then set out to further develop it. Only much later a
start was made with backward mapping, evaluating the solution in terms
of feasibility and acceptability in the views of those involved. Backward
mapping was not practiced until the project’s embedment in P348, since the
EET program, aiming the elaboration of technical solutions for a specific
problem dimension, was at odds with the notion of backward mapping.
At that stage, it was very hard to iterate between forward and backward
mapping (cf. Elmore 1985; Grin and van de Graaf 1996), while too much time
and other resources had already been invested. Moreover, such iteration, while
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desirable from a P348 perspective, was at odds with the constraints implied
by the EET program and further complicated by the “natural” tensions between
the different knowledge institutes.

The Institutional Background of
Some Crucial Difficulties

For a deeper understanding of the difficulties encountered, it is crucial
to deconstruct them as contingent upon the existing regime—particularly
on entrenched cultural traditions and functional differentiations within the
animal production system and the associated roles, identities, and power
relations built upon them—power relations that are the result from both the
actual (allocative, relational) power over resources and people, as well as the
dispositional power actors (actively) derive from external structures (Stones
2005, 73-74; Arts and van Tatenhove 2005, 346-51).

First, the hesitations to bring an integral system to the market and the
problem of finding a lucrative market for the specialized fertilizer products
were already traced back to existing functional differentiations within and
between agricultural production chains in the preceding section. In structural
terms, these meant that the firms participating in the Hercules project each
represented a particular component of pig houses, like climate regulation,
composting, belts, fertilizers, and energy. This by itself posed a threat to the
integral character of the design. Participating firms anticipated that they would
sell their share of the project best by itself; marketing them in conjunction
with other components was surrounded by major uncertainties resulting from
this task division. Therefore, each component was developed and judged as
a unit in itself. This was reinforced by the cultural dimension of functional
differentiation: the deeply rooted tradition of Dutch pig farmers to assemble
their pig houses by eclectically combining a variety of components of different
origin. These functional differentiations were matched by an equally sharp
division of labor within the knowledge infrastructure, which was anchored
in routines, standard ways of operating, research tools, cultural differences
between institutes, and so on. This complicated the resolution of the consequent
uncertainties even further.

Second, several problems may be attributed to uncertainties related to the
fact that the knowledge infrastructure in which the project was embedded has
privileged knowledge and design methods that fitted the regime of intensive
agriculture (cf. Bos, Groot Koerkamp, Groenestein 2003). This partly explains
that no “quick” answer could be found to such questions as the prevention
of infectious diseases, as well as doubts concerning the benefits of straw.
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Third, and somewhat more subtle, are the ways in which costs were
considered (Integratiegroep Hercules 2001; Swinkels 2001) appears to have
institutional roots in several respects. Costs of straw were calculated as costs
for the composting and drying installations, rather than as contributions to
animal welfare, which represents a “non-prizable” value in the market. Also,
composting and drying were considered as separate installations that could
be added later, rather than as a part of an integral design in the calculations,
which implied some efficiency loss. Most fundamental, however, is the fact
that even a relatively small difference in costs (5 eurocent per kilogram of
meat produced) was seen as prohibitive, as an undeniable law of economics.
We have two reasons to question this belief, which is true in a specific
context only. First, the assumption that a higher prize should be avoided “at
all costs” is essentially historically contingent: it reflects the fact that, after
World War II, cost reduction has become a central objective of agricultural
development (see section 2). This can be substantiated by the overriding trend
in western countries that people spend considerably more on food than they
did several decades ago, by eating more outdoors, buying more snacks,
and increasingly relying on prepared food rather than primary products
(Van Otterloo 2000). All these new food habits imply that consumers are
apparently able and willing to pay a considerably higher price, paying for
the added value.

In spite of this, the assumption of cost reduction as an overriding demand
has, together with increasing specialization, gradually gained the status of
a self-evident fact of life. It has been reified in the structure of the economic
chain. Meat production is a buyers’ market. Pig farmers are predominantly
family enterprises, fiercely competing on a free market to sell their products
to a relatively small group of processing industries and retailers (with alloca-
tive, relational power), reducing individual leverage. Within this market regime
cost increases are treated multiplicatively rather than additively: the € 0,05
increase in primary product costs would become several tens of eurocents
in the prize to be paid by end consumers. Within this regime, it was no less
than logical that the costs of the Hercules concept were evaluated against those
of traditional housing systems and that only lower or equal costs would be
deemed acceptable.

A final, and maybe most subtle institutional effect is the reluctance of
practice-oriented institutes to facilitate and relay the flow of knowledge from
fundamental research institutes to practicing farmers. This may be traced
back to their own perceived identity that ascribes a much more active and
innovative role to practice-oriented research than is recognized in the dominant
myth of knowledge generation prevailing in the intensive agriculture regime.
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It has been emphasized in recent historical studies (Bieleman 2000; Priester
2000) that this myth overlooks a wide range of innovations that went the
other way around. The resulting lack of recognition has irritated many
involved. In addition, to the extent the myth was true, it was frequently seen
as a shortcoming that more fundamentally oriented knowledge workers
paid too little attention to practice in designing innovation.'” It was in this
field of tension that both types of knowledge workers developed—and
defended—their identities. In this paradoxical way, researchers from the
practice-oriented institute had become as much associated with the regime
as institutes for strategic and fundamental research.

Unfortunately, these tensions also contributed to a juxtaposition of “feasi-
bility” and “fundamental change,” the first meaning “in line with current
standards, routines and expectations,” and the latter equated with “proposed
by fundamental researchers.” In one sentence making the practice-oriented
institute primarily responsible for backward mapping introduced a strong
risk inherent to reflexive design, which is that the existing regime would
enter the project. The tension with the other institutes made it even harder
to mitigate the consequences of this fact.

Lessons for Doing Reflexive Modernization

As stated in the introduction, doing reflexive modernization implies hard
work. It requires transcending both the virtual as well as the actual structures
(Stones 2005) of the existing sociotechnical regime one is aiming to change.
Thus, even when participants may be convinced of the necessity to make
changes in the actual structure to attain a type of progress that does take into
account the risks and side effects associated with modernization processes,
this conviction in itself is not enough to withstand the normalizing power
of the existing regime. Active protection is needed to prevent a relapse into
other types of modernization. Strategic niche management suggests the “niche”
as the deliberately created locus that provides such protection. However, if
we interpret this niche solely as an incubator, a protective environment for
an innovation to grow, until it is strong enough to survive into the real and
structurally unchanged world, it is not the type of protection we need for
reflexive modernization. First, active protection should also imply what
Roep, van der Ploeg, and Wiskerke (2003) call effective reformism: the capa-
city of the project and its niche to change structural aspects of the existing
regime, to increase the life expectancy of the novelty once the shields are
down. Second, what we learned from this project is that active protection
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should not only be realized in the outside world, but should also be actively
strived for in the consciousness of participating actors. Latour’s idea of
reflexive modernization as a master narrative shielding actors from the
influence of the dominant regime might be a part of this, but more work is
needed to prevent these participants from being forced to withdraw to
actions that do not challenge structural features of the environment, they’re
necessarily part of. The following recommendations are meant to articulate
exactly that work.

First, one should envision the future regime in which the innovation is
likely to flourish. While the fact itself that the difficulties mentioned above
were encountered should hardly come as a surprise, it is less obvious that
it appeared so difficult to deal with them. To overcome these difficulties
one should contextualize, in a vision, the artifacts at the core of the proposed
innovation—here the manure belts and the fertilizer specialties to be
produced—in a newly designed system that also includes structural and
cultural components. For instance, to go beyond the cost problem one might
have embedded the concept in a niche market and/or in a chain where the
“laws of multiplication” of primary product costs would not apply. This
essentially is what “sustainable visions” do in the STD method adopted
in P348: they offer an orientation for collective action, as is also shown in
different cases by, for instance, Weber (2003). More specifically, such visions
help to redefine our anticipations and expectations by critically scrutinizing
the underlying assumptions (Grin 2000). Or, in the wording of Dierkes,
Hoffmann, and Marz (1996), they offer the “functional equivalent” of insti-
tutional guidance to reflexive innovations which, as we noted in section 1,
are likely to run into the problem of “institutional void” (Hajer 2003).

Ironically, it was the construction of such visions that was hampered in
Hercules (as well as in several other projects from P348, cf. Grin et al. 2004)
by precisely those institutionally rooted problems that they were supposed
to resolve. Two problems appear to stand out here. First, participating stake-
holders as well as the more practice-oriented knowledge workers have a
limited time horizon. As the PV representative in Hercules stated:

“You [. . .] need to dare to draw a line and then I should say that, [. . .] you
must not go on for another four years. Because then you will be investigating
for twenty years and the market will be gone.”'®

Second, participants seem to have little reason to commit themselves to
a vision so much removed from reality. Elsewhere (Grin et al. 2004) we have
suggested that it is important to construct and present visions as (partial)
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solutions to critical problems—Ilike “reverse salients,” (Hughes 1983) or
“presumptive anomalies” (Constant 1980)—and to increase stakeholder’s
awareness of the urgency to their situation. Pig farmers could be made aware
that continuation of existing practices would eventually be confronted with
legislation, spatial problems and changing consumer preferences. Hercules
could have been portrayed for instance as the future for pig farming on the
countryside, but it was not, despite the fact that some interviewees formulated
it as their personal motivation:

[T do it] for the Dutch husbandry, countryside development, that type of
things. Because, if you remove these sectors from the countryside, then an
area like Brabant, but the Achterhoek as well, will turn into poverty, like it
was, let’s say, in the thirties.”"’

Second, one should be explicit that the proposed reflexive changes “make
possible what was not (conceivable) before.” Especially when used in rela-
tion to the former guideline, this may help in making it more worthwhile
for participants to engage in constructing and realizing visions. The connec-
tion with critical problems may make them realize that they do have a stake
here. The realization that, on a somewhat longer time horizon, things may
become feasible, may both convince stakeholders of the sense in the vision
and help persuade them to adopt this longer time horizon. Essentially,
this recommendation is meant to initiate a dialectic between “thinking it is
possible” and “making it possible.”

Next, reflexive design implies transformative action. Structure and action
are shaped by acting subjects. In a phrase of John Law (1992): structure
is a verb. Future visions likely entail structural and cultural elements that
differ from the present situation. Thus, reflexive design projects should orient
their action toward a transformation of the existing regime as well. In the
case of Hercules, this need for transformative action (Roep, van der Ploeg,
and Wiskerke 2003) to transcend institutional differentiations is clear in a
number of ways, as we pointed out in the previous section.

As a fourth recommendation, one should make sure people with compe-
tences for such transformative action are available. Working on the struc-
tural side and aiming for transformations of the existing regime implies the
availability of competences for strategic action. Historically, this is what
figures like Edison and Diesel did. We should stress here that, although such
figures have been designated as “heterogeneous engineers” (Hughes 1983),
a heroic “strong men” understanding of the term does no justice to the
significant degree to which they actually integrated other players’ problem
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definitions and favorite solutions into the design of their vision (Dierkes
1996). It is more accurate to say that these central players appeared very
capable of iterating between forward and backward through an interactive
methodology (Grin, van de Graaf, and Hoppe 1997) by synthesizing other
players’ views. They have to work on the interface between the project and
its complex environment, of which participants will be unavoidably part of
as well. An important competence is therefore the ability to align their roles
in those contexts to their role in the project. To do this, Grin and Weterings
(2005) suggest that such “transition champions” have knowledge of the
interpretive schemas of other actors in their context, their power and capaci-
ties within these contexts, and the ways they interpret and act upon the
normative expectations and principles implied by their position. Other compe-
tences for transformative action include the ability to connect future visions
to short-term projects in a compelling and convincing way; the ability to
identify and take adequate counter measures to normalizing tendencies from
within the project and its surrounding structure; and the ability to enroll
public and private actors in such a way that the project’s goals can count on
sufficient legitimacy in its environment (see below).

While reflexive design projects generally tend to be local, their success
and potential transformative effect will be strongly dependent on global
conditions. Government can play an important role, by orienting its regulation
and facilitation unambiguously toward reflexive design. In a case like ours,
where a long-standing existing regime “stands in the way,” there is—on one
hand—a positive role for government in offering a forum for reflexive design.
It can provide sticks and carrots that may act as critical levers for change;
it may help to create the envisioned sociotechnological system (including
elements to satisfy stakeholders’ desires, expressed through backward map-
ping); stimulate the further development of nonestablished knowledge bases;
and so on. It may further adapt or create physical infrastructure, help to
bridge diverse practices that may reverse each other, and so on.

On the other hand, government should be more aware of its potential
negative role inhibiting reflexive design. Our case suggests that governmental
facilitation and regulation was too ambiguous. First, government did little
to stimulate the project team to balance the industry-oriented innovation
attitude of the EET program with the multi-actor problem-solving oriented
approach characteristic for P348. It seems that the notion of “governmental
retreat” has pushed aside the possibility of careful and fine-tuned interven-
tion in various practices so as to realize governmental ambitions. The choice
between one or the other was put to the project team. Combined with a nat-
ural inclination to go for quick results and with the fact that the contact with
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practitioners went through practice-oriented researchers with little affinity
with fundamental innovations, this made the project much less reflexive.

Secondly, the Dutch government did not provide a clear regulatory
framework, thus hampering the project. For instance, the Hercules concept
allowed for 60 percent of the floor being solid. The benefit of this for the
concept itself was that the belts running under the slatted part did not have
to be very large. However, as time lapsed, it became clear that governmental
regulations would go for a minimum of 40 percent solid floor. Hercules
would then of course be the “best boy” with 20 percent more, but it would
also turn it into a competitive disadvantage in comparison with others, since
farmers like to maximize the slatted surface, to minimize cleaning efforts.

This call for a more unambiguous role of government in stimulating
reflexive design processes is not a plea for a return to a classic statist view
on governance. On the contrary: government should create the room for
transformative action to be maneuvered by others. The global directions (in
plural) for this transformative action should however be perfectly clear
and legitimized democratically. In our case, the project team and steering
committee lacked the substantial support of government for their implicit
vision on the desired future structure of agriculture, in which organic manure
products replace artificial fertilizers. This could have been one of the global
directions toward sustainability, which the state could provide and legitimize.
Without, however, the project team had a very tough job convincing others
to break with their current practices.

Concluding Remarks

As stated in the introduction, reflexive modernization can be seen both
as a description of practice as well as a master-narrative, prescribing or—
better—inspiring to look differently at the problems of modernization. We
think this dual nature is not a sign of theoretical weakness, but rather an apt
expression of the phenomenon itself: in dealing with the side effects of first
modernization, people are confronted with and become aware of embedded
mechanisms, practices, and institutional rules that were hitherto unques-
tioned. That is the descriptive half. But whether they are able to overcome
these difficulties depends on their ability to position themselves within the
(prescriptive) narrative, and act accordingly. Reflexive design as a method-
ology tries to supply the instruments for that—some of which we outlined
above—and describes the necessary institutional conditions to facilitate
this. The master-narrative of reflexive modernization supplies actors with a
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meta-vision, which is a necessity in sustaining them to strive for the yet
impossible.

The Hercules project is in no way presented as best practice in reflexive
design. It is, however, a good example of a project experiencing the chal-
lenge of reflexive modernization, as it tried to deal with several undesirable
side effects of first modernization at the same time, while also questioning
some fundamentally engrained functional differentiations from the very begin-
ning, like that between product and waste, or animal and crop production. With
the introduction of P348 as a second source of financing and the introduction
of elements of STD and ITA in its methodology, the Hercules project also
acquired the intention for a reflexive approach, but it was too ambiguous,
and it came too late. The then understandable focus on practical feasibility
of the concept within a few years caused a disregard for a long-term road
map derived from a future vision, while judgments of outsiders like farmers
were allowed to have too little effect on the project. Thus, Hercules can be
seen as a project of reflexive modernization that was pushed back into a
more regular project of ecological modernization by the existing regime,
because the project itself did not fully realize what the consequences of this
position were for their efforts, and because it lacked the institutional support
from the government to create room for reflexive maneuver.

This is not meant to suggest that ecological modernization as such is
inferior to reflexive modernization. They may coexist in reality, applied to
different situations. Reflexive modernization, however, cannot be avoided
if one has a vision of a desirable situation that implies profound structural
changes. Or, if one wishes to change the course of the river—as Hercules
did so long ago—instead of merely adapting its flow.

Notes

1. More precisely, larger societal transitions comprise, and emerge from, system innovations
(Re-modernization of these systems) in related domains.

2. Bram Bos has been a methodical adviser to projects like this since February 2002, and
was asked by the project leader to evaluate the project; John Grin has been director and co-teacher
of a methodical course for the project (and similar projects) team between September 1999
and the summer of 2001. The interviews were conducted by Bram Bos during the spring and
summer of 2002. Interviews were semi-structured, recorded on tape, and worked out verba-
tim. Eleven interviewees were held with a representative selection of people from the partici-
pating research institutes and firms, and the steering committee. Although only we may be
held responsible for the following analysis and its conclusions, we owe a lot to discussions
with Dr. Peter Groot Koerkamp, project leader since early 2000, and other members of the pro-
ject team as well as with Dr. Sierk Spoelstra, program director of P348 (see below).
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3. IMAG, part of the DLO organization for agricultural research that later merged with
Wageningen University into Wageningen UR.

4. In the EET program, sustainability was largely seen as a problem of ecology and economy.

5. Interview project leader of Hercules, August 20, 2003.

6. Peter Groot Koerkamp, personal communication, 2003.

7. Minutes steering committee, January 31, 2001.

8. Interview former head of practice-oriented research institute PV, May 30, 2002.

9. Interview director and marketing employee of firm producing belts, June 28, 2002.

10. Interview head of the facilities in Sterksel hosting the Hercules prototype, June 13, 2002.

11. Interview former head of practice oriented research institute PV, May 30, 2002.

12. Interview head of the facilities in Sterksel hosting the Hercules prototype, June 13, 2002.

13. Interview former head of practice oriented research institute PV, May 30, 2002.

14. Interview project leader of Hercules, August 20, 2003.

15. Tllustrative here is the fact that three years after the end of the pilot with the belts
in Sterksel, it turned out that the Praktijkcentrum had had much more technical troubles
with the belts than they had bothered to register (Peter Groot Koerkamp, 2003, personal
communication).

16. Interview representative of practice-oriented research institute, June 3, 2002.

17. Interview former head of practice oriented research institute, May 30, 2002. It is worth-
while noting that the policy of reconstructing the countryside (Reconstructie) of the Dutch
government, another policy response to the 1997 CSF crisis seems to create an unintended
market niche for more expensive systems like Hercules that give the opportunity to replace
rather than relocate existing farms (Peter Groot Koerkamp 2003, personal communication).

References

Arts, B. and J. van Tatenhove. 2005. Policy and power: A conceptual framework between the
“old” and “new” policy idioms. Policy Sciences 37 (3-4): 339-56.

Beck, U. 1992. Risk society: Towards a new modernity. London: Sage.

. 1997. The re-invention of politics: Rethinking modernity in the global social order.
Cambridge, UK: Polity Press.

Beck, U., A. Giddens, and S. Lash. 1994. Reflexive modernization. Cambridge, UK: Polity Press.

Bekke, H., and J. de Vries. 1994. De salto mortale van het Ministerie van Landbouw,
Natuurbeheer en Visserij. Alphen a/d Rijn: Samson H.D. Tjeenk Willink.

Bieleman, J. 2000. Landbouw. In Techniek in Nederland in de twintigste eeuw: III: Landbouw &
Voeding, parts Ia & Ic, eds. J. W. Schot, H. Lintsen, and A. Rip, 11-63 and 127-233. Zutphen:
Walburg Pers.

Bos, B. 2003. Hercules, of het omleggen van een rivier. Een evaluatie van het innovatieproject
Hercules. Wageningen: IMAG-DLO. Internal document.

Bos, B., PW.G. Groot Koerkamp, and K. Groenestein. 2003. A novel design approach for
livestock housing based on recursive control—with examples to reduce environmental
pollution. Livestock Production Science 84:157-70

Constant, E. W. 1980. The origins of the turbojet revolution. Baltimore, MD: Johns Hopkins
University Press.

Denkgroep Wijffels. 2001. Toekomst voor de veehouderij—agenda voor een herontwerp van
de sector. Denkgroep onder leiding van de heer H.H.F. Wijffels, z.p., May (in Dutch).

Downloaded from http://sth.sagepub.com at Wageningen UR Library on June 23, 2008
© 2008 SAGE Publications. All rights reserved. Not for commercial use or unauthorized
distribution.


http://sth.sagepub.com

Bos, Grin / “Doing” Reflexive Modernization 505

Dierenbescherming, Stichting Natuur, and Milieu, Voedingsbond FNV, de twaalf Milieufederaties.
1997. Samen dit varkentje wassen—een gezamenlijke toekomstvisie voor de varkenssector.
Den Haag: Dierenbescherming (in Dutch).

Dierkes M., U. Hoffmann, and L. Marz. 1996. Visions of technology: Social and institutional
Jactors shaping the development of new technologies. Frankfurt and New York: Campus
Verlag/St.Martin’s Press.

Elmore, R. F. 1985. Forward and backward mapping. In Policy implementation in federal and
unitary systems, eds. K. Hanf and D. Toonen, 33-70. Dordrecht, Netherlands: Martinus
Nijhoff.

Fox, C. J., and H. T. Miller. 1996. Post-modern public administration. London: Sage.

Geels, F. W. 2002. Understanding the dynamics of technological transitions: A co-evolutionary
and socio-technical analysis. Enschede: Twente University Press.

Giddens, A. 1984. The constitution of society: Outline of the theory of structuration. Cambridge,
UK: Polity Press.

Green, K., and P. J. Vergragt. 2001. The SusHouse methodology: Design orienting scenario’s
for sustainable solutions. Journal of Design Research 1 (2).

Grin, J. 2000. Vision assessment to support shaping 21st century society? Technology
assessment as a tool for political judgement. In Vision Assessment: Shaping technology
in 21st century society—towards a repertoire for technology assessment, eds. J. Grin and
A. Grunwald, 9-30. Heidelberg: Springer Verlag.

Grin, J., M. Decker, A. Grunwald, P. Mambrey, R. Reuzel, and G. J. van der Wilt. 2000. The lessons
we learnt: First outline of a methodical repertoire for vision assessment. In Vision assessment:
Shaping technology in 21st century society—towards a repertoire for technology assessment,
edited by J. Grin and A. Grunwald, 169-89. Heidelberg Germany: Springer-Verlag.

Grin, J., F. Felix, B. Bos, and S. F. Spoelstra. 2004. Practices for reflexive design: Lessons
from a Dutch program on sustainable agriculture. International Journal of Foresight and
Innovation Policy 1 (1-2): 126-49.

Grin, J., and H. van de Graaf. 1996. Technology assessment as learning. Science, Technology, &
Human Values 20 (1): 72-99.

Grin, J., H. van de Graaf, and R. Hoppe. 1997. Technology assessment through interaction:
A guide. Den Haag: SDU. (Working document Rathenau Instituut; W57).

Grin, J., and R. Weterings. 2005. Reflexive monitoring of system innovative projects: strategic
nature and relevant competences. Paper presented at the 6th Open Meeting of the Human
Dimensions of Global Environment Change Research Community at the University of Bonn,
Germany, October.

Hajer, M. A. 1995. The politics of environmental discourse: Ecological modernization and the
policy process. Oxford, UK, and New York: Clarendon Press.

. 2003. Policy without polity? Policy analysis and the institutional void. Policy Sciences
36 (2): 175-95.

Hoogma, R., R. Kemp, J. Schot, and B. Truffer. 2002. Experimenting for sustainable transport:
The approach of strategic niche management. London: SPON Press.

Hughes, T. P. 1983. Networks of power: Electrification in Western society, 1880-1930. Baltimore,
MD, and London: Johns Hopkins University Press.

Integratiegroep Hercules. 2001. Eindontwerp 2000—inclusief investeringen en kostpri-
Jsvergelijking van Izak Vermeij. Internal document Hercules project team, January (in Dutch).

Kemp, R., A. Rip, and J. Schot. 2001. Constructing transition paths through the management of
niches. In Path dependence and creation, eds. R. Garud and P. Karnoe, 269-99. Mahwah,
NJ, and London: Lawrence Erlbaum.

Downloaded from http://sth.sagepub.com at Wageningen UR Library on June 23, 2008
© 2008 SAGE Publications. All rights reserved. Not for commercial use or unauthorized
distribution.


http://sth.sagepub.com

506  Science, Technology, & Human Values

Latour, B. 2003. Is Re-modernization occurring—and if so, how to prove it? Theory, Culture &
Society 20 (2): 35-48.

Law, J. 1992. Notes on the theory of the actor-network: Ordering, strategy and heterogeneity.
Systems Practice 5: 379-93.

Loeber, A. M. C. 2004. Practical wisdom in the risk society: Methods and practices of interpretive
analysis on questions of sustainable development. PhD thesis, University of Amsterdam.

LTO Nederland. 1999. Kwaliteit en verantwoordelijkheid. Den Haag: LTO Nederland, vakgroep
varkenshouderij.

. 2001. Toekomst van de veehouderij in maatschappij en markt. Den Haag: LTO
Nederland.

Ogink, N. W. M., A. A. Aarnink, A. I. J. Hoofs, and I. Vermeij. 2001. Sustainable pig production
with the Hercules-system. In Proceedings tagung construction, engineering and environment
in livestock farming, 326-31. Hohenheim, Germany: University of Hohenheim, March.

Partidario, P. 2002. “What-if?”: From path dependency to path creation in a coatings chain—
a methodology for strategies towards sustainable innovation. PhD thesis, Delft, Netherlands:
TU Delft, Faculty of Industrial Design.

Priester, P. R. 2000. Landbouw. In Techniek in Nederland in de twintigste eeuw: Landbouw &
Voeding. Part Ib, eds. J. W. Schot, H. Lintsen, and A. Rip, 65-125. Zutphen: Walburg Pers.

Raven, R. 2005. Strategic niche management for biomass: A comparative study into the experi-
mental introduction of bioenergy technologies in the Netherlands and Denmark. PhD thesis,
Technical University Eindhoven, Netherlands.

Rip, A., and R. Kemp. 1998. Technological change. In Human choice and climate change:
An international assessment, edited by S. Rayner and E. L. Malone, 327-99. Washington,
DC: Batelle Press.

Roep, D., J. D. van der Ploeg, and J. S. C. Wiskerke. 2003. Managing technical-institutional
design processes: Some strategic lessons from environmental co-operatives in the
Netherlands. Netherlands Journal of Agrarian Studies 51 (1-2): 195-217.

Rotmans, J., J. Grin, J. Schot, and R. Smits. 2005. A multidisciplinary research program on
transitions and system innovations. Rotterdam/Amsterdam/Eindhoven/Utrecht: Knowledge
Network System Innovation (www.ksinetwork.nl).

Schot, J. 1998. The usefulness of evolutionary models for explaining innovation: The case of
the Netherlands in the nineteenth century. History & Technology 14: 173-200.

Schon, D. A. 1983. The reflective practitioner: How professionals think in action. New York:
Basic Books.

Simondon, G. 1958. Du mode d’existence des objets technique. Paris: Aubier.

Spoelstra, S. F. 2002. Program biography of P348 “New husbandry systems.” Lelystad: ID-DLO.
Internal document.

Stones, R. 2005. Structuration theory. Basingstoke and New York: Palgrave MacMillan.

Swinkels, H. 2001. Beschrijving en analyse van componenten van het eind-ontwerp van de
Hercules-stal. Wageningen: Hercules project, September. Internal document.

Van Otterloo, A. H. 2000. Voeding. In Techniek in Nederland in de twintigste eeuw: Landbouw &
Voeding, part I1, eds. J. W. Schot, H. Lintsen, and A. Rip, 235-376. Zutphen: Walburg Pers.

Weaver, P, L. Jansen, G. van Grootveld, E. van Spiegel, and P. Vergragt. 2000. Sustainable
technology development. Sheffield, UK: Greenleaf Publishing.

Weber, K. M. 2003. Transforming large socio-technical systems towards sustainability: On the
role of users and future visions for the uptake of city logistics and combined heat and power
generation. Innovation, the European Journal of Social Science Research 16 (2): 155-75.

Westerman, F. 2001. De Graanrepubliek. Amsterdam: Atlas (in Dutch).

Downloaded from http://sth.sagepub.com at Wageningen UR Library on June 23, 2008
© 2008 SAGE Publications. All rights reserved. Not for commercial use or unauthorized
distribution.


http://sth.sagepub.com

Bos, Grin / “Doing” Reflexive Modernization 507

Bram Bos completed his PhD in 2004 at the Vrije Universiteit, Amsterdam with a thesis on
the role of living organisms in technological systems. Since 2002, he works as a postdoctoral
researcher at the University of Amsterdam, as well as a methodical adviser in several inter-
disciplinary innovation projects for sustainable animal husbandry at the Animal Sciences Group,
Wageningen UR. His research interests lie in the field of technology studies, philosophy of
technology, and policy studies on technological innovation processes.

John Grin is a professor in policy science at the Department of Political Science, University
of Amsterdam, and scientific director of the Amsterdam School for Social science Research
(ASSR). He obtained his PhD in 1990 at the Vrije Universiteit (VU), Amsterdam, with a thesis
on defense technology assessment. After having worked on the same theme at VU and Princeton
University, he joined the Department of Political Science in 1992. His research focuses on
designing and instigating sociotechnological innovation, in particular in the areas of sustainable
development and increasingly also on health care. Grin is director of a postgraduate course on
methods for system innovation and a co-director (for governance studies) of Dutch Knowledge
Network on System Innovations and Transitions (KSI), comprising ten universities and a Large
Technological Institute (LTT).

Downloaded from http://sth.sagepub.com at Wageningen UR Library on June 23, 2008
© 2008 SAGE Publications. All rights reserved. Not for commercial use or unauthorized
distribution.


http://sth.sagepub.com


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /ACaslon-Bold
    /ACaslon-BoldItalic
    /ACaslon-Italic
    /ACaslon-Ornaments
    /ACaslon-Regular
    /ACaslon-Semibold
    /ACaslon-SemiboldItalic
    /AdobeCorpID-Acrobat
    /AdobeCorpID-Adobe
    /AdobeCorpID-Bullet
    /AdobeCorpID-MinionBd
    /AdobeCorpID-MinionBdIt
    /AdobeCorpID-MinionRg
    /AdobeCorpID-MinionRgIt
    /AdobeCorpID-MinionSb
    /AdobeCorpID-MinionSbIt
    /AdobeCorpID-MyriadBd
    /AdobeCorpID-MyriadBdIt
    /AdobeCorpID-MyriadBdScn
    /AdobeCorpID-MyriadBdScnIt
    /AdobeCorpID-MyriadBl
    /AdobeCorpID-MyriadBlIt
    /AdobeCorpID-MyriadLt
    /AdobeCorpID-MyriadLtIt
    /AdobeCorpID-MyriadPkg
    /AdobeCorpID-MyriadRg
    /AdobeCorpID-MyriadRgIt
    /AdobeCorpID-MyriadRgScn
    /AdobeCorpID-MyriadRgScnIt
    /AdobeCorpID-MyriadSb
    /AdobeCorpID-MyriadSbIt
    /AdobeCorpID-MyriadSbScn
    /AdobeCorpID-MyriadSbScnIt
    /AdobeCorpID-PScript
    /AGaramond-BoldScaps
    /AGaramond-Italic
    /AGaramond-Regular
    /AGaramond-RomanScaps
    /AGaramond-Semibold
    /AGaramond-SemiboldItalic
    /AGar-Special
    /AkzidenzGroteskBE-Bold
    /AkzidenzGroteskBE-BoldEx
    /AkzidenzGroteskBE-BoldExIt
    /AkzidenzGroteskBE-BoldIt
    /AkzidenzGroteskBE-Ex
    /AkzidenzGroteskBE-It
    /AkzidenzGroteskBE-Light
    /AkzidenzGroteskBE-LightEx
    /AkzidenzGroteskBE-LightOsF
    /AkzidenzGroteskBE-Md
    /AkzidenzGroteskBE-MdEx
    /AkzidenzGroteskBE-MdIt
    /AkzidenzGroteskBE-Regular
    /AkzidenzGroteskBE-Super
    /AlbertusMT
    /AlbertusMT-Italic
    /AlbertusMT-Light
    /Aldine401BT-BoldA
    /Aldine401BT-BoldItalicA
    /Aldine401BT-ItalicA
    /Aldine401BT-RomanA
    /Aldine401BTSPL-RomanA
    /Aldine721BT-Bold
    /Aldine721BT-BoldItalic
    /Aldine721BT-Italic
    /Aldine721BT-Light
    /Aldine721BT-LightItalic
    /Aldine721BT-Roman
    /Aldus-Italic
    /Aldus-ItalicOsF
    /Aldus-Roman
    /Aldus-RomanSC
    /AlternateGothicNo2BT-Regular
    /AmazoneBT-Regular
    /AmericanTypewriter-Bold
    /AmericanTypewriter-BoldA
    /AmericanTypewriter-BoldCond
    /AmericanTypewriter-BoldCondA
    /AmericanTypewriter-Cond
    /AmericanTypewriter-CondA
    /AmericanTypewriter-Light
    /AmericanTypewriter-LightA
    /AmericanTypewriter-LightCond
    /AmericanTypewriter-LightCondA
    /AmericanTypewriter-Medium
    /AmericanTypewriter-MediumA
    /Anna
    /AntiqueOlive-Bold
    /AntiqueOlive-Compact
    /AntiqueOlive-Italic
    /AntiqueOlive-Roman
    /Arcadia
    /Arcadia-A
    /Arkona-Medium
    /Arkona-Regular
    /ArrusBT-Black
    /ArrusBT-BlackItalic
    /ArrusBT-Bold
    /ArrusBT-BoldItalic
    /ArrusBT-Italic
    /ArrusBT-Roman
    /AssemblyLightSSK
    /AuroraBT-BoldCondensed
    /AuroraBT-RomanCondensed
    /AuroraOpti-Condensed
    /AvantGarde-Book
    /AvantGarde-BookOblique
    /AvantGarde-Demi
    /AvantGarde-DemiOblique
    /Avenir-Black
    /Avenir-BlackOblique
    /Avenir-Book
    /Avenir-BookOblique
    /Avenir-Heavy
    /Avenir-HeavyOblique
    /Avenir-Light
    /Avenir-LightOblique
    /Avenir-Medium
    /Avenir-MediumOblique
    /Avenir-Oblique
    /Avenir-Roman
    /BaileySansITC-Bold
    /BaileySansITC-BoldItalic
    /BaileySansITC-Book
    /BaileySansITC-BookItalic
    /BakerSignetBT-Roman
    /BaskervilleBE-Italic
    /BaskervilleBE-Medium
    /BaskervilleBE-MediumItalic
    /BaskervilleBE-Regular
    /Baskerville-Bold
    /BaskervilleBook-Italic
    /BaskervilleBook-MedItalic
    /BaskervilleBook-Medium
    /BaskervilleBook-Regular
    /BaskervilleBT-Bold
    /BaskervilleBT-BoldItalic
    /BaskervilleBT-Italic
    /BaskervilleBT-Roman
    /BaskervilleMT
    /BaskervilleMT-Bold
    /BaskervilleMT-BoldItalic
    /BaskervilleMT-Italic
    /BaskervilleMT-SemiBold
    /BaskervilleMT-SemiBoldItalic
    /BaskervilleNo2BT-Bold
    /BaskervilleNo2BT-BoldItalic
    /BaskervilleNo2BT-Italic
    /BaskervilleNo2BT-Roman
    /Baskerville-Normal-Italic
    /BauerBodoni-Black
    /BauerBodoni-BlackCond
    /BauerBodoni-BlackItalic
    /BauerBodoni-Bold
    /BauerBodoni-BoldCond
    /BauerBodoni-BoldItalic
    /BauerBodoni-BoldItalicOsF
    /BauerBodoni-BoldOsF
    /BauerBodoni-Italic
    /BauerBodoni-ItalicOsF
    /BauerBodoni-Roman
    /BauerBodoni-RomanSC
    /Bauhaus-Bold
    /Bauhaus-Demi
    /Bauhaus-Heavy
    /BauhausITCbyBT-Bold
    /BauhausITCbyBT-Heavy
    /BauhausITCbyBT-Light
    /BauhausITCbyBT-Medium
    /Bauhaus-Light
    /Bauhaus-Medium
    /BellCentennial-Address
    /BellGothic-Black
    /BellGothic-Bold
    /Bell-GothicBoldItalicBT
    /BellGothicBT-Bold
    /BellGothicBT-Roman
    /BellGothic-Light
    /Bembo
    /Bembo-Bold
    /Bembo-BoldExpert
    /Bembo-BoldItalic
    /Bembo-BoldItalicExpert
    /Bembo-Expert
    /Bembo-ExtraBoldItalic
    /Bembo-Italic
    /Bembo-ItalicExpert
    /Bembo-Semibold
    /Bembo-SemiboldItalic
    /Benguiat-Bold
    /Benguiat-BoldItalic
    /Benguiat-Book
    /Benguiat-BookItalic
    /BenguiatGothicITCbyBT-Bold
    /BenguiatGothicITCbyBT-BoldItal
    /BenguiatGothicITCbyBT-Book
    /BenguiatGothicITCbyBT-BookItal
    /BenguiatITCbyBT-Bold
    /BenguiatITCbyBT-BoldItalic
    /BenguiatITCbyBT-Book
    /BenguiatITCbyBT-BookItalic
    /Benguiat-Medium
    /Benguiat-MediumItalic
    /Berkeley-Black
    /Berkeley-BlackItalic
    /Berkeley-Bold
    /Berkeley-BoldItalic
    /Berkeley-Book
    /Berkeley-BookItalic
    /Berkeley-Italic
    /Berkeley-Medium
    /Berling-Bold
    /Berling-BoldItalic
    /Berling-Italic
    /Berling-Roman
    /BernhardBoldCondensedBT-Regular
    /BernhardFashionBT-Regular
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /BernhardModernBT-Italic
    /BernhardModernBT-Roman
    /BernhardTangoBT-Regular
    /BlockBE-Condensed
    /BlockBE-ExtraCn
    /BlockBE-ExtraCnIt
    /BlockBE-Heavy
    /BlockBE-Italic
    /BlockBE-Regular
    /Bodoni
    /Bodoni-Bold
    /Bodoni-BoldItalic
    /Bodoni-Italic
    /Bodoni-Poster
    /Bodoni-PosterCompressed
    /Bookman-Demi
    /Bookman-DemiItalic
    /Bookman-Light
    /Bookman-LightItalic
    /Boton-Italic
    /Boton-Medium
    /Boton-MediumItalic
    /Boton-Regular
    /Boulevard
    /BremenBT-Black
    /BremenBT-Bold
    /BroadwayBT-Regular
    /CaflischScript-Bold
    /CaflischScript-Regular
    /Caliban
    /CarminaBT-Bold
    /CarminaBT-BoldItalic
    /CarminaBT-Light
    /CarminaBT-LightItalic
    /CarminaBT-Medium
    /CarminaBT-MediumItalic
    /Carta
    /Caslon224ITCbyBT-Bold
    /Caslon224ITCbyBT-BoldItalic
    /Caslon224ITCbyBT-Book
    /Caslon224ITCbyBT-BookItalic
    /Caslon540BT-Italic
    /Caslon540BT-Roman
    /CaslonBT-Bold
    /CaslonBT-BoldItalic
    /CaslonOpenFace
    /CaslonTwoTwentyFour-Black
    /CaslonTwoTwentyFour-BlackIt
    /CaslonTwoTwentyFour-Bold
    /CaslonTwoTwentyFour-BoldIt
    /CaslonTwoTwentyFour-Book
    /CaslonTwoTwentyFour-BookIt
    /CaslonTwoTwentyFour-Medium
    /CaslonTwoTwentyFour-MediumIt
    /CastleT-Bold
    /CastleT-Book
    /Caxton-Bold
    /Caxton-BoldItalic
    /Caxton-Book
    /Caxton-BookItalic
    /CaxtonBT-Bold
    /CaxtonBT-BoldItalic
    /CaxtonBT-Book
    /CaxtonBT-BookItalic
    /Caxton-Light
    /Caxton-LightItalic
    /CelestiaAntiqua-Ornaments
    /Centennial-BlackItalicOsF
    /Centennial-BlackOsF
    /Centennial-BoldItalicOsF
    /Centennial-BoldOsF
    /Centennial-ItalicOsF
    /Centennial-LightItalicOsF
    /Centennial-LightSC
    /Centennial-RomanSC
    /Century-Bold
    /Century-BoldItalic
    /Century-Book
    /Century-BookItalic
    /CenturyExpandedBT-Bold
    /CenturyExpandedBT-BoldItalic
    /CenturyExpandedBT-Italic
    /CenturyExpandedBT-Roman
    /Century-HandtooledBold
    /Century-HandtooledBoldItalic
    /Century-Light
    /Century-LightItalic
    /CenturyOldStyle-Bold
    /CenturyOldStyle-Italic
    /CenturyOldStyle-Regular
    /CenturySchoolbookBT-Bold
    /CenturySchoolbookBT-BoldCond
    /CenturySchoolbookBT-BoldItalic
    /CenturySchoolbookBT-Italic
    /CenturySchoolbookBT-Roman
    /Century-Ultra
    /Century-UltraItalic
    /CharterBT-Black
    /CharterBT-BlackItalic
    /CharterBT-Bold
    /CharterBT-BoldItalic
    /CharterBT-Italic
    /CharterBT-Roman
    /CheltenhamBT-Bold
    /CheltenhamBT-BoldCondItalic
    /CheltenhamBT-BoldExtraCondensed
    /CheltenhamBT-BoldHeadline
    /CheltenhamBT-BoldItalic
    /CheltenhamBT-BoldItalicHeadline
    /CheltenhamBT-Italic
    /CheltenhamBT-Roman
    /Cheltenham-HandtooledBdIt
    /Cheltenham-HandtooledBold
    /CheltenhamITCbyBT-Bold
    /CheltenhamITCbyBT-BoldItalic
    /CheltenhamITCbyBT-Book
    /CheltenhamITCbyBT-BookItalic
    /Christiana-Bold
    /Christiana-BoldItalic
    /Christiana-Italic
    /Christiana-Medium
    /Christiana-MediumItalic
    /Christiana-Regular
    /Christiana-RegularExpert
    /Christiana-RegularSC
    /Clarendon
    /Clarendon-Bold
    /Clarendon-Light
    /ClassicalGaramondBT-Bold
    /ClassicalGaramondBT-BoldItalic
    /ClassicalGaramondBT-Italic
    /ClassicalGaramondBT-Roman
    /CMR10
    /CMR8
    /CMSY10
    /CMSY8
    /CMTI10
    /CommonBullets
    /ConduitITC-Bold
    /ConduitITC-BoldItalic
    /ConduitITC-Light
    /ConduitITC-LightItalic
    /ConduitITC-Medium
    /ConduitITC-MediumItalic
    /CooperBlack
    /CooperBlack-Italic
    /CooperBT-Bold
    /CooperBT-BoldItalic
    /CooperBT-Light
    /CooperBT-LightItalic
    /CopperplateGothicBT-Bold
    /CopperplateGothicBT-BoldCond
    /CopperplateGothicBT-Heavy
    /CopperplateGothicBT-Roman
    /CopperplateGothicBT-RomanCond
    /Copperplate-ThirtyThreeBC
    /Copperplate-ThirtyTwoBC
    /Coronet-Regular
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /Courier-Oblique
    /Critter
    /CS-Special-font
    /DellaRobbiaBT-Bold
    /DellaRobbiaBT-Roman
    /Della-RobbiaItalicBT
    /Della-RobbiaSCaps
    /Del-NormalSmallCaps
    /Delphin-IA
    /Delphin-IIA
    /Delta-Bold
    /Delta-BoldItalic
    /Delta-Book
    /Delta-BookItalic
    /Delta-Light
    /Delta-LightItalic
    /Delta-Medium
    /Delta-MediumItalic
    /Delta-Outline
    /DextorD
    /DextorOutD
    /DidotLH-OrnamentsOne
    /DidotLH-OrnamentsTwo
    /DINEngschrift
    /DINEngschrift-Alternate
    /DINMittelschrift
    /DINMittelschrift-Alternate
    /DINNeuzeitGrotesk-BoldCond
    /DINNeuzeitGrotesk-Light
    /Dom-CasItalic
    /DomCasual
    /DomCasual-Bold
    /Dom-CasualBT
    /Ehrhard-Italic
    /Ehrhard-Regular
    /EhrhardSemi-Italic
    /EhrhardtMT
    /EhrhardtMT-Italic
    /EhrhardtMT-SemiBold
    /EhrhardtMT-SemiBoldItalic
    /EhrharSemi
    /ELANGO-IB-A03
    /ELANGO-IB-A75
    /ELANGO-IB-A99
    /ElectraLH-Bold
    /ElectraLH-BoldCursive
    /ElectraLH-Cursive
    /ElectraLH-Regular
    /ElGreco
    /EnglischeSchT-Bold
    /EnglischeSchT-Regu
    /ErasContour
    /ErasITCbyBT-Bold
    /ErasITCbyBT-Book
    /ErasITCbyBT-Demi
    /ErasITCbyBT-Light
    /ErasITCbyBT-Medium
    /ErasITCbyBT-Ultra
    /Euclid
    /Euclid-Bold
    /Euclid-BoldItalic
    /EuclidExtra
    /EuclidExtra-Bold
    /EuclidFraktur
    /EuclidFraktur-Bold
    /Euclid-Italic
    /EuclidMathOne
    /EuclidMathOne-Bold
    /EuclidMathTwo
    /EuclidMathTwo-Bold
    /EuclidSymbol
    /EuclidSymbol-Bold
    /EuclidSymbol-BoldItalic
    /EuclidSymbol-Italic
    /EUEX10
    /EUFB10
    /EUFB5
    /EUFB7
    /EUFM10
    /EUFM5
    /EUFM7
    /EURB10
    /EURB5
    /EURB7
    /EURM10
    /EURM5
    /EURM7
    /EuropeanPi-Four
    /EuropeanPi-One
    /EuropeanPi-Three
    /EuropeanPi-Two
    /EuroSans-Bold
    /EuroSans-BoldItalic
    /EuroSans-Italic
    /EuroSans-Regular
    /EuroSerif-Bold
    /EuroSerif-BoldItalic
    /EuroSerif-Italic
    /EuroSerif-Regular
    /Eurostile
    /Eurostile-Bold
    /Eurostile-BoldCondensed
    /Eurostile-BoldExtendedTwo
    /Eurostile-BoldOblique
    /Eurostile-Condensed
    /Eurostile-Demi
    /Eurostile-DemiOblique
    /Eurostile-ExtendedTwo
    /EurostileLTStd-Demi
    /EurostileLTStd-DemiOblique
    /Eurostile-Oblique
    /EUSB10
    /EUSB5
    /EUSB7
    /EUSM10
    /EUSM5
    /EUSM7
    /ExPonto-Regular
    /FairfieldLH-Bold
    /FairfieldLH-BoldItalic
    /FairfieldLH-BoldSC
    /FairfieldLH-CaptionBold
    /FairfieldLH-CaptionHeavy
    /FairfieldLH-CaptionLight
    /FairfieldLH-CaptionMedium
    /FairfieldLH-Heavy
    /FairfieldLH-HeavyItalic
    /FairfieldLH-HeavySC
    /FairfieldLH-Light
    /FairfieldLH-LightItalic
    /FairfieldLH-LightSC
    /FairfieldLH-Medium
    /FairfieldLH-MediumItalic
    /FairfieldLH-MediumSC
    /FairfieldLH-SwBoldItalicOsF
    /FairfieldLH-SwHeavyItalicOsF
    /FairfieldLH-SwLightItalicOsF
    /FairfieldLH-SwMediumItalicOsF
    /Fences
    /Fenice-Bold
    /Fenice-BoldOblique
    /FeniceITCbyBT-Bold
    /FeniceITCbyBT-BoldItalic
    /FeniceITCbyBT-Regular
    /FeniceITCbyBT-RegularItalic
    /Fenice-Light
    /Fenice-LightOblique
    /Fenice-Regular
    /Fenice-RegularOblique
    /Fenice-Ultra
    /Fenice-UltraOblique
    /FlashD-Ligh
    /Flood
    /Folio-Bold
    /Folio-BoldCondensed
    /Folio-ExtraBold
    /Folio-Light
    /Folio-Medium
    /FontanaNDAaOsF
    /FontanaNDAaOsF-Italic
    /FontanaNDCcOsF-Semibold
    /FontanaNDCcOsF-SemiboldIta
    /FontanaNDEeOsF
    /FontanaNDEeOsF-Bold
    /FontanaNDEeOsF-BoldItalic
    /FontanaNDEeOsF-Light
    /FontanaNDEeOsF-Semibold
    /FormalScript421BT-Regular
    /Formata-Bold
    /Formata-MediumCondensed
    /ForteMT
    /FournierMT-Ornaments
    /FrakturBT-Regular
    /FrankfurterHigD
    /FranklinGothic-Book
    /FranklinGothic-BookItal
    /FranklinGothic-BookOblique
    /FranklinGothic-Condensed
    /FranklinGothic-Demi
    /FranklinGothic-DemiItal
    /FranklinGothic-DemiOblique
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItal
    /FranklinGothic-HeavyOblique
    /FranklinGothicITCbyBT-BookItal
    /FranklinGothicITCbyBT-Demi
    /FranklinGothicITCbyBT-DemiItal
    /FranklinGothicITCbyBT-Heavy
    /FranklinGothicITCbyBT-HeavyItal
    /FranklinGothic-Medium
    /FranklinGothic-MediumItal
    /FranklinGothic-Roman
    /Freeform721BT-Bold
    /Freeform721BT-BoldItalic
    /Freeform721BT-Italic
    /Freeform721BT-Roman
    /FreestyleScrD
    /FreestyleScript
    /Freestylescript
    /FrizQuadrataITCbyBT-Bold
    /FrizQuadrataITCbyBT-Roman
    /Frutiger-Black
    /Frutiger-BlackCn
    /Frutiger-BlackItalic
    /Frutiger-Bold
    /Frutiger-BoldCn
    /Frutiger-BoldItalic
    /Frutiger-Cn
    /Frutiger-ExtraBlackCn
    /Frutiger-Italic
    /Frutiger-Light
    /Frutiger-LightCn
    /Frutiger-LightItalic
    /Frutiger-Roman
    /Frutiger-UltraBlack
    /Futura
    /FuturaBlackBT-Regular
    /Futura-Bold
    /Futura-BoldOblique
    /Futura-Book
    /Futura-BookOblique
    /FuturaBT-Bold
    /FuturaBT-BoldCondensed
    /FuturaBT-BoldCondensedItalic
    /FuturaBT-BoldItalic
    /FuturaBT-Book
    /FuturaBT-BookItalic
    /FuturaBT-ExtraBlack
    /FuturaBT-ExtraBlackCondensed
    /FuturaBT-ExtraBlackCondItalic
    /FuturaBT-ExtraBlackItalic
    /FuturaBT-Heavy
    /FuturaBT-HeavyItalic
    /FuturaBT-Light
    /FuturaBT-LightCondensed
    /FuturaBT-LightItalic
    /FuturaBT-Medium
    /FuturaBT-MediumCondensed
    /FuturaBT-MediumItalic
    /Futura-CondensedLight
    /Futura-CondensedLightOblique
    /Futura-ExtraBold
    /Futura-ExtraBoldOblique
    /Futura-Heavy
    /Futura-HeavyOblique
    /Futura-Light
    /Futura-LightOblique
    /Futura-Oblique
    /Futura-Thin
    /Galliard-Black
    /Galliard-BlackItalic
    /Galliard-Bold
    /Galliard-BoldItalic
    /Galliard-Italic
    /GalliardITCbyBT-Bold
    /GalliardITCbyBT-BoldItalic
    /GalliardITCbyBT-Italic
    /GalliardITCbyBT-Roman
    /Galliard-Roman
    /Galliard-Ultra
    /Galliard-UltraItalic
    /Garamond-Antiqua
    /GaramondBE-Bold
    /GaramondBE-BoldExpert
    /GaramondBE-BoldOsF
    /GaramondBE-CnExpert
    /GaramondBE-Condensed
    /GaramondBE-CondensedSC
    /GaramondBE-Italic
    /GaramondBE-ItalicExpert
    /GaramondBE-ItalicOsF
    /GaramondBE-Medium
    /GaramondBE-MediumCn
    /GaramondBE-MediumCnExpert
    /GaramondBE-MediumCnOsF
    /GaramondBE-MediumExpert
    /GaramondBE-MediumItalic
    /GaramondBE-MediumItalicExpert
    /GaramondBE-MediumItalicOsF
    /GaramondBE-MediumSC
    /GaramondBE-Regular
    /GaramondBE-RegularExpert
    /GaramondBE-RegularSC
    /GaramondBE-SwashItalic
    /Garamond-Bold
    /Garamond-BoldCondensed
    /Garamond-BoldCondensedItalic
    /Garamond-BoldItalic
    /Garamond-Book
    /Garamond-BookCondensed
    /Garamond-BookCondensedItalic
    /Garamond-BookItalic
    /Garamond-Halbfett
    /Garamond-HandtooledBold
    /Garamond-HandtooledBoldItalic
    /GaramondITCbyBT-Bold
    /GaramondITCbyBT-BoldCondensed
    /GaramondITCbyBT-BoldCondItalic
    /GaramondITCbyBT-BoldItalic
    /GaramondITCbyBT-BoldNarrow
    /GaramondITCbyBT-BoldNarrowItal
    /GaramondITCbyBT-Book
    /GaramondITCbyBT-BookCondensed
    /GaramondITCbyBT-BookCondItalic
    /GaramondITCbyBT-BookItalic
    /GaramondITCbyBT-BookNarrow
    /GaramondITCbyBT-BookNarrowItal
    /GaramondITCbyBT-Light
    /GaramondITCbyBT-LightCondensed
    /GaramondITCbyBT-LightCondItalic
    /GaramondITCbyBT-LightItalic
    /GaramondITCbyBT-LightNarrow
    /GaramondITCbyBT-LightNarrowItal
    /GaramondITCbyBT-Ultra
    /GaramondITCbyBT-UltraCondensed
    /GaramondITCbyBT-UltraCondItalic
    /GaramondITCbyBT-UltraItalic
    /Garamond-Kursiv
    /Garamond-KursivHalbfett
    /Garamond-Light
    /Garamond-LightCondensed
    /Garamond-LightCondensedItalic
    /Garamond-LightItalic
    /GaramondNo4CyrTCY-Ligh
    /GaramondNo4CyrTCY-LighItal
    /GaramondThree
    /GaramondThree-Bold
    /GaramondThree-BoldItalic
    /GaramondThree-BoldItalicOsF
    /GaramondThree-BoldSC
    /GaramondThree-Italic
    /GaramondThree-ItalicOsF
    /GaramondThree-SC
    /GaramondThreeSMSIISpl-Italic
    /GaramondThreeSMSitalicSpl-Italic
    /GaramondThreeSMSspl
    /GaramondThreespl
    /GaramondThreeSpl-Bold
    /GaramondThreeSpl-Italic
    /Garamond-Ultra
    /Garamond-UltraCondensed
    /Garamond-UltraCondensedItalic
    /Garamond-UltraItalic
    /GarthGraphic
    /GarthGraphic-Black
    /GarthGraphic-Bold
    /GarthGraphic-BoldCondensed
    /GarthGraphic-BoldItalic
    /GarthGraphic-Condensed
    /GarthGraphic-ExtraBold
    /GarthGraphic-Italic
    /Geometric231BT-HeavyC
    /GeometricSlab712BT-BoldA
    /GeometricSlab712BT-ExtraBoldA
    /GeometricSlab712BT-LightA
    /GeometricSlab712BT-LightItalicA
    /GeometricSlab712BT-MediumA
    /GeometricSlab712BT-MediumItalA
    /Giddyup
    /Giddyup-Thangs
    /GillSans
    /GillSans-Bold
    /GillSans-BoldCondensed
    /GillSans-BoldExtraCondensed
    /GillSans-BoldItalic
    /GillSans-Condensed
    /GillSans-ExtraBold
    /GillSans-ExtraBoldDisplay
    /GillSans-Italic
    /GillSans-Light
    /GillSans-LightItalic
    /GillSans-LightShadowed
    /GillSans-Shadowed
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /Gill-Special
    /Giovanni-Bold
    /Giovanni-BoldItalic
    /Giovanni-Book
    /Giovanni-BookItalic
    /Glypha
    /Glypha-Bold
    /Glypha-BoldOblique
    /Glypha-Oblique
    /Gothic-Thirteen
    /Goudy
    /Goudy-Bold
    /Goudy-BoldItalic
    /GoudyCatalogueBT-Regular
    /Goudy-ExtraBold
    /GoudyHandtooledBT-Regular
    /GoudyHeavyfaceBT-Regular
    /GoudyHeavyfaceBT-RegularCond
    /Goudy-Italic
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-ExtraBold
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GoudySans-Black
    /GoudySans-BlackItalic
    /GoudySans-Bold
    /GoudySans-BoldItalic
    /GoudySans-Book
    /GoudySans-BookItalic
    /GoudySansITCbyBT-Black
    /GoudySansITCbyBT-BlackItalic
    /GoudySansITCbyBT-Bold
    /GoudySansITCbyBT-BoldItalic
    /GoudySansITCbyBT-Light
    /GoudySansITCbyBT-LightItalic
    /GoudySansITCbyBT-Medium
    /GoudySansITCbyBT-MediumItalic
    /GoudySans-Medium
    /GoudySans-MediumItalic
    /Granjon
    /Granjon-Bold
    /Granjon-BoldOsF
    /Granjon-Italic
    /Granjon-ItalicOsF
    /Granjon-SC
    /GreymantleMVB-Ornaments
    /Helvetica
    /Helvetica-Black
    /Helvetica-BlackOblique
    /Helvetica-Black-SemiBold
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Compressed
    /Helvetica-Condensed
    /Helvetica-Condensed-Black
    /Helvetica-Condensed-BlackObl
    /Helvetica-Condensed-Bold
    /Helvetica-Condensed-BoldObl
    /Helvetica-Condensed-Light
    /Helvetica-Condensed-Light-Light
    /Helvetica-Condensed-LightObl
    /Helvetica-Condensed-Oblique
    /Helvetica-Condensed-Thin
    /Helvetica-ExtraCompressed
    /Helvetica-Fraction
    /Helvetica-FractionBold
    /HelveticaInserat-Roman
    /HelveticaInserat-Roman-SemiBold
    /Helvetica-Light
    /Helvetica-LightOblique
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /HelveticaNeue-Black
    /HelveticaNeue-BlackCond
    /HelveticaNeue-BlackCondObl
    /HelveticaNeue-BlackExt
    /HelveticaNeue-BlackExtObl
    /HelveticaNeue-BlackItalic
    /HelveticaNeue-Bold
    /HelveticaNeue-BoldCond
    /HelveticaNeue-BoldCondObl
    /HelveticaNeue-BoldExt
    /HelveticaNeue-BoldExtObl
    /HelveticaNeue-BoldItalic
    /HelveticaNeue-Condensed
    /HelveticaNeue-CondensedObl
    /HelveticaNeue-ExtBlackCond
    /HelveticaNeue-ExtBlackCondObl
    /HelveticaNeue-Extended
    /HelveticaNeue-ExtendedObl
    /HelveticaNeue-Heavy
    /HelveticaNeue-HeavyCond
    /HelveticaNeue-HeavyCondObl
    /HelveticaNeue-HeavyExt
    /HelveticaNeue-HeavyExtObl
    /HelveticaNeue-HeavyItalic
    /HelveticaNeue-Italic
    /HelveticaNeue-Light
    /HelveticaNeue-LightCond
    /HelveticaNeue-LightCondObl
    /HelveticaNeue-LightExt
    /HelveticaNeue-LightExtObl
    /HelveticaNeue-LightItalic
    /HelveticaNeueLTStd-Md
    /HelveticaNeueLTStd-MdIt
    /HelveticaNeue-Medium
    /HelveticaNeue-MediumCond
    /HelveticaNeue-MediumCondObl
    /HelveticaNeue-MediumExt
    /HelveticaNeue-MediumExtObl
    /HelveticaNeue-MediumItalic
    /HelveticaNeue-Roman
    /HelveticaNeue-Thin
    /HelveticaNeue-ThinCond
    /HelveticaNeue-ThinCondObl
    /HelveticaNeue-ThinItalic
    /HelveticaNeue-UltraLigCond
    /HelveticaNeue-UltraLigCondObl
    /HelveticaNeue-UltraLigExt
    /HelveticaNeue-UltraLigExtObl
    /HelveticaNeue-UltraLight
    /HelveticaNeue-UltraLightItal
    /Helvetica-Oblique
    /Helvetica-UltraCompressed
    /HelvExtCompressed
    /HelvLight
    /HelvUltCompressed
    /Humanist521BT-Bold
    /Humanist521BT-BoldCondensed
    /Humanist521BT-BoldItalic
    /Humanist521BT-ExtraBold
    /Humanist521BT-Italic
    /Humanist521BT-Light
    /Humanist521BT-LightItalic
    /Humanist521BT-Roman
    /Humanist521BT-RomanCondensed
    /Humanist521BT-UltraBold
    /Humanist521BT-XtraBoldCondensed
    /Humanist531BT-BlackA
    /Humanist531BT-BoldA
    /Humanist531BT-RomanA
    /Humanist531BT-UltraBlackA
    /Humanist777BT-BlackB
    /Humanist777BT-BlackCondensedB
    /Humanist777BT-BlackItalicB
    /Humanist777BT-BoldB
    /Humanist777BT-BoldCondensedB
    /Humanist777BT-BoldItalicB
    /Humanist777BT-ExtraBlackB
    /Humanist777BT-ExtraBlackCondB
    /Humanist777BT-ItalicB
    /Humanist777BT-LightB
    /Humanist777BT-LightCondensedB
    /Humanist777BT-LightItalicB
    /Humanist777BT-RomanB
    /Humanist777BT-RomanCondensedB
    /Humanist970BT-BoldC
    /Humanist970BT-RomanC
    /HumanistSlabserif712BT-Black
    /HumanistSlabserif712BT-Bold
    /HumanistSlabserif712BT-Italic
    /HumanistSlabserif712BT-Roman
    /ICMEX10
    /ICMMI8
    /ICMSY8
    /ICMTT8
    /Iglesia-Light
    /ILASY8
    /ILCMSS8
    /ILCMSSB8
    /ILCMSSI8
    /Imago-Book
    /Imago-BookItalic
    /Imago-ExtraBold
    /Imago-ExtraBoldItalic
    /Imago-Light
    /Imago-LightItalic
    /Imago-Medium
    /Imago-MediumItalic
    /Industria-Inline
    /Industria-InlineA
    /Industria-Solid
    /Industria-SolidA
    /Insignia
    /Insignia-A
    /IPAExtras
    /IPAHighLow
    /IPAKiel
    /IPAKielSeven
    /IPAsans
    /ITCGaramondMM
    /ITCGaramondMM-It
    /JAKEOpti-Regular
    /JansonText-Bold
    /JansonText-BoldItalic
    /JansonText-Italic
    /JansonText-Roman
    /JansonText-RomanSC
    /JoannaMT
    /JoannaMT-Bold
    /JoannaMT-BoldItalic
    /JoannaMT-Italic
    /Juniper
    /KabelITCbyBT-Book
    /KabelITCbyBT-Demi
    /KabelITCbyBT-Medium
    /KabelITCbyBT-Ultra
    /Kaufmann
    /Kaufmann-Bold
    /KeplMM-Or2
    /KisBT-Italic
    /KisBT-Roman
    /KlangMT
    /Kuenstler480BT-Black
    /Kuenstler480BT-Bold
    /Kuenstler480BT-BoldItalic
    /Kuenstler480BT-Italic
    /Kuenstler480BT-Roman
    /KunstlerschreibschD-Bold
    /KunstlerschreibschD-Medi
    /Lapidary333BT-Black
    /Lapidary333BT-Bold
    /Lapidary333BT-BoldItalic
    /Lapidary333BT-Italic
    /Lapidary333BT-Roman
    /LASY10
    /LASY5
    /LASY6
    /LASY7
    /LASY8
    /LASY9
    /LASYB10
    /LatinMT-Condensed
    /LCIRCLE10
    /LCIRCLEW10
    /LCMSS8
    /LCMSSB8
    /LCMSSI8
    /LDecorationPi-One
    /LDecorationPi-Two
    /Leawood-Black
    /Leawood-BlackItalic
    /Leawood-Bold
    /Leawood-BoldItalic
    /Leawood-Book
    /Leawood-BookItalic
    /Leawood-Medium
    /Leawood-MediumItalic
    /LegacySans-Bold
    /LegacySans-BoldItalic
    /LegacySans-Book
    /LegacySans-BookItalic
    /LegacySans-Medium
    /LegacySans-MediumItalic
    /LegacySans-Ultra
    /LegacySerif-Bold
    /LegacySerif-BoldItalic
    /LegacySerif-Book
    /LegacySerif-BookItalic
    /LegacySerif-Medium
    /LegacySerif-MediumItalic
    /LegacySerif-Ultra
    /LetterGothic
    /LetterGothic-Bold
    /LetterGothic-BoldSlanted
    /LetterGothic-Slanted
    /Life-Bold
    /Life-Italic
    /Life-Roman
    /LINE10
    /LINEW10
    /Linotext
    /Lithos-Black
    /LithosBold
    /Lithos-Bold
    /Lithos-Regular
    /LOGO10
    /LOGO8
    /LOGO9
    /LOGOBF10
    /LOGOSL10
    /LOMD-Normal
    /LubalinGraph-Book
    /LubalinGraph-BookOblique
    /LubalinGraph-Demi
    /LubalinGraph-DemiOblique
    /LucidaHandwritingItalic
    /LucidaMath-Symbol
    /LucidaSansTypewriter
    /LucidaSansTypewriter-Bd
    /LucidaSansTypewriter-BdObl
    /LucidaSansTypewriter-Obl
    /LucidaTypewriter
    /LucidaTypewriter-Bold
    /LucidaTypewriter-BoldObl
    /LucidaTypewriter-Obl
    /LydianBT-Bold
    /LydianBT-BoldItalic
    /LydianBT-Italic
    /LydianBT-Roman
    /LydianCursiveBT-Regular
    /Machine
    /Machine-Bold
    /Marigold
    /MathematicalPi-Five
    /MathematicalPi-Four
    /MathematicalPi-One
    /MathematicalPi-Six
    /MathematicalPi-Three
    /MathematicalPi-Two
    /MatrixScriptBold
    /MatrixScriptBoldLin
    /MatrixScriptBook
    /MatrixScriptBookLin
    /MatrixScriptRegular
    /MatrixScriptRegularLin
    /Melior
    /Melior-Bold
    /Melior-BoldItalic
    /Melior-Italic
    /MercuriusCT-Black
    /MercuriusCT-BlackItalic
    /MercuriusCT-Light
    /MercuriusCT-LightItalic
    /MercuriusCT-Medium
    /MercuriusCT-MediumItalic
    /MercuriusMT-BoldScript
    /Meridien-Bold
    /Meridien-BoldItalic
    /Meridien-Italic
    /Meridien-Medium
    /Meridien-MediumItalic
    /Meridien-Roman
    /Minion-Black
    /Minion-Bold
    /Minion-BoldCondensed
    /Minion-BoldCondensedItalic
    /Minion-BoldItalic
    /Minion-Condensed
    /Minion-CondensedItalic
    /Minion-DisplayItalic
    /Minion-DisplayRegular
    /MinionExp-Italic
    /MinionExp-Semibold
    /MinionExp-SemiboldItalic
    /Minion-Italic
    /Minion-Ornaments
    /Minion-Regular
    /Minion-Semibold
    /Minion-SemiboldItalic
    /MonaLisa-Recut
    /MrsEavesAllPetiteCaps
    /MrsEavesAllSmallCaps
    /MrsEavesBold
    /MrsEavesFractions
    /MrsEavesItalic
    /MrsEavesPetiteCaps
    /MrsEavesRoman
    /MrsEavesRomanLining
    /MrsEavesSmallCaps
    /MSAM10
    /MSAM10A
    /MSAM5
    /MSAM6
    /MSAM7
    /MSAM8
    /MSAM9
    /MSBM10
    /MSBM10A
    /MSBM5
    /MSBM6
    /MSBM7
    /MSBM8
    /MSBM9
    /MTEX
    /MTEXB
    /MTEXH
    /MTGU
    /MTGUB
    /MTMI
    /MTMIB
    /MTMIH
    /MTMS
    /MTMSB
    /MTMUB
    /MTMUH
    /MTSY
    /MTSYB
    /MTSYH
    /MTSYN
    /MusicalSymbols-Normal
    /Myriad-Bold
    /Myriad-BoldItalic
    /Myriad-CnBold
    /Myriad-CnBoldItalic
    /Myriad-CnItalic
    /Myriad-CnSemibold
    /Myriad-CnSemiboldItalic
    /Myriad-Condensed
    /Myriad-Italic
    /MyriadMM
    /MyriadMM-It
    /Myriad-Roman
    /Myriad-Sketch
    /Myriad-Tilt
    /NeuzeitS-Book
    /NeuzeitS-BookHeavy
    /NewBaskerville-Bold
    /NewBaskerville-BoldItalic
    /NewBaskerville-Italic
    /NewBaskervilleITCbyBT-Bold
    /NewBaskervilleITCbyBT-BoldItal
    /NewBaskervilleITCbyBT-Italic
    /NewBaskervilleITCbyBT-Roman
    /NewBaskerville-Roman
    /NewCaledonia
    /NewCaledonia-Black
    /NewCaledonia-BlackItalic
    /NewCaledonia-Bold
    /NewCaledonia-BoldItalic
    /NewCaledonia-BoldItalicOsF
    /NewCaledonia-BoldSC
    /NewCaledonia-Italic
    /NewCaledonia-ItalicOsF
    /NewCaledonia-SC
    /NewCaledonia-SemiBold
    /NewCaledonia-SemiBoldItalic
    /NewCenturySchlbk-Bold
    /NewCenturySchlbk-BoldItalic
    /NewCenturySchlbk-Italic
    /NewCenturySchlbk-Roman
    /NewsGothic
    /NewsGothic-Bold
    /NewsGothic-BoldOblique
    /NewsGothicBT-Bold
    /NewsGothicBT-BoldCondensed
    /NewsGothicBT-BoldCondItalic
    /NewsGothicBT-BoldExtraCondensed
    /NewsGothicBT-BoldItalic
    /NewsGothicBT-Demi
    /NewsGothicBT-DemiItalic
    /NewsGothicBT-ExtraCondensed
    /NewsGothicBT-Italic
    /NewsGothicBT-ItalicCondensed
    /NewsGothicBT-Light
    /NewsGothicBT-LightItalic
    /NewsGothicBT-Roman
    /NewsGothicBT-RomanCondensed
    /NewsGothic-Oblique
    /New-Symbol
    /NovareseITCbyBT-Bold
    /NovareseITCbyBT-BoldItalic
    /NovareseITCbyBT-Book
    /NovareseITCbyBT-BookItalic
    /Nueva-BoldExtended
    /Nueva-Roman
    /NuptialScript
    /OceanSansMM
    /OceanSansMM-It
    /OfficinaSans-Bold
    /OfficinaSans-BoldItalic
    /OfficinaSans-Book
    /OfficinaSans-BookItalic
    /OfficinaSerif-Bold
    /OfficinaSerif-BoldItalic
    /OfficinaSerif-Book
    /OfficinaSerif-BookItalic
    /OnyxMT
    /Optima
    /Optima-Bold
    /Optima-BoldItalic
    /Optima-BoldOblique
    /Optima-ExtraBlack
    /Optima-ExtraBlackItalic
    /Optima-Italic
    /Optima-Oblique
    /OSPIRE-Plain
    /OttaIA
    /Otta-wa
    /Ottawa-BoldA
    /OttawaPSMT
    /Oxford
    /Palatino-Bold
    /Palatino-BoldItalic
    /Palatino-Italic
    /Palatino-Roman
    /Parisian
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PhotinaMT
    /PhotinaMT-Bold
    /PhotinaMT-BoldItalic
    /PhotinaMT-Italic
    /PhotinaMT-SemiBold
    /PhotinaMT-SemiBoldItalic
    /PhotinaMT-UltraBold
    /PhotinaMT-UltraBoldItalic
    /Plantin
    /Plantin-Bold
    /Plantin-BoldItalic
    /Plantin-Italic
    /Plantin-Light
    /Plantin-LightItalic
    /Plantin-Semibold
    /Plantin-SemiboldItalic
    /Poetica-ChanceryI
    /Poetica-SuppLowercaseEndI
    /PopplLaudatio-Italic
    /PopplLaudatio-Medium
    /PopplLaudatio-MediumItalic
    /PopplLaudatio-Regular
    /ProseAntique-Bold
    /ProseAntique-Normal
    /QuaySansEF-Black
    /QuaySansEF-BlackItalic
    /QuaySansEF-Book
    /QuaySansEF-BookItalic
    /QuaySansEF-Medium
    /QuaySansEF-MediumItalic
    /Quorum-Black
    /Quorum-Bold
    /Quorum-Book
    /Quorum-Light
    /Quorum-Medium
    /Raleigh
    /Raleigh-Bold
    /Raleigh-DemiBold
    /Raleigh-Medium
    /Revival565BT-Bold
    /Revival565BT-BoldItalic
    /Revival565BT-Italic
    /Revival565BT-Roman
    /Ribbon131BT-Bold
    /Ribbon131BT-Regular
    /RMTMI
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Italic
    /Rockwell-Light
    /Rockwell-LightItalic
    /RotisSansSerif
    /RotisSansSerif-Bold
    /RotisSansSerif-ExtraBold
    /RotisSansSerif-Italic
    /RotisSansSerif-Light
    /RotisSansSerif-LightItalic
    /RotisSemiSans
    /RotisSemiSans-Bold
    /RotisSemiSans-ExtraBold
    /RotisSemiSans-Italic
    /RotisSemiSans-Light
    /RotisSemiSans-LightItalic
    /RotisSemiSerif
    /RotisSemiSerif-Bold
    /RotisSerif
    /RotisSerif-Bold
    /RotisSerif-Italic
    /RunicMT-Condensed
    /Sabon-Bold
    /Sabon-BoldItalic
    /Sabon-Italic
    /Sabon-Roman
    /SackersGothicLight
    /SackersGothicLightAlt
    /SackersItalianScript
    /SackersItalianScriptAlt
    /Sam
    /Sanvito-Light
    /SanvitoMM
    /Sanvito-Roman
    /Semitica
    /Semitica-Italic
    /SIVAMATH
    /Siva-Special
    /SMS-SPELA
    /Souvenir-Demi
    /Souvenir-DemiItalic
    /SouvenirITCbyBT-Demi
    /SouvenirITCbyBT-DemiItalic
    /SouvenirITCbyBT-Light
    /SouvenirITCbyBT-LightItalic
    /Souvenir-Light
    /Souvenir-LightItalic
    /SpecialAA
    /Special-Gali
    /Sp-Sym
    /StempelGaramond-Bold
    /StempelGaramond-BoldItalic
    /StempelGaramond-Italic
    /StempelGaramond-Roman
    /StoneSans
    /StoneSans-Bold
    /StoneSans-BoldItalic
    /StoneSans-Italic
    /StoneSans-PhoneticAlternate
    /StoneSans-PhoneticIPA
    /StoneSans-Semibold
    /StoneSans-SemiboldItalic
    /StoneSerif
    /StoneSerif-Italic
    /StoneSerif-PhoneticAlternate
    /StoneSerif-PhoneticIPA
    /StoneSerif-Semibold
    /StoneSerif-SemiboldItalic
    /Swiss721BT-Black
    /Swiss721BT-BlackCondensed
    /Swiss721BT-BlackCondensedItalic
    /Swiss721BT-BlackExtended
    /Swiss721BT-BlackItalic
    /Swiss721BT-BlackOutline
    /Swiss721BT-BlackRounded
    /Swiss721BT-Bold
    /Swiss721BT-BoldCondensed
    /Swiss721BT-BoldCondensedItalic
    /Swiss721BT-BoldCondensedOutline
    /Swiss721BT-BoldExtended
    /Swiss721BT-BoldItalic
    /Swiss721BT-BoldOutline
    /Swiss721BT-BoldRounded
    /Swiss721BT-Heavy
    /Swiss721BT-HeavyItalic
    /Swiss721BT-Italic
    /Swiss721BT-ItalicCondensed
    /Swiss721BT-Light
    /Swiss721BT-LightCondensed
    /Swiss721BT-LightCondensedItalic
    /Swiss721BT-LightExtended
    /Swiss721BT-LightItalic
    /Swiss721BT-Medium
    /Swiss721BT-MediumItalic
    /Swiss721BT-Roman
    /Swiss721BT-RomanCondensed
    /Swiss721BT-RomanExtended
    /Swiss721BT-Thin
    /Swiss721BT-ThinItalic
    /Swiss921BT-RegularA
    /Symbol
    /Syntax-Black
    /Syntax-Bold
    /Syntax-Italic
    /Syntax-Roman
    /Syntax-UltraBlack
    /Tekton
    /Times-Bold
    /Times-BoldA
    /Times-BoldItalic
    /Times-BoldOblique
    /Times-Italic
    /Times-NewRoman
    /Times-NewRomanBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Oblique
    /Times-PhoneticAlternate
    /Times-PhoneticIPA
    /Times-Roman
    /Times-RomanSmallCaps
    /Times-Sc
    /Times-SCB
    /Times-special
    /TimesTenGreekP-Upright
    /TradeGothic
    /TradeGothic-Bold
    /TradeGothic-BoldCondTwenty
    /TradeGothic-BoldCondTwentyObl
    /TradeGothic-BoldOblique
    /TradeGothic-BoldTwo
    /TradeGothic-BoldTwoOblique
    /TradeGothic-CondEighteen
    /TradeGothic-CondEighteenObl
    /TradeGothicLH-BoldExtended
    /TradeGothicLH-Extended
    /TradeGothic-Light
    /TradeGothic-LightOblique
    /TradeGothic-Oblique
    /Trajan-Bold
    /TrajanPro-Bold
    /TrajanPro-Regular
    /Trajan-Regular
    /Transitional521BT-BoldA
    /Transitional521BT-CursiveA
    /Transitional521BT-RomanA
    /Transitional551BT-MediumB
    /Transitional551BT-MediumItalicB
    /Univers
    /Universal-GreekwithMathPi
    /Universal-NewswithCommPi
    /Univers-BlackExt
    /Univers-BlackExtObl
    /Univers-Bold
    /Univers-BoldExt
    /Univers-BoldExtObl
    /Univers-BoldOblique
    /Univers-Condensed
    /Univers-CondensedBold
    /Univers-CondensedBoldOblique
    /Univers-CondensedOblique
    /Univers-Extended
    /Univers-ExtendedObl
    /Univers-ExtraBlackExt
    /Univers-ExtraBlackExtObl
    /Univers-Light
    /Univers-LightOblique
    /UniversLTStd-Black
    /UniversLTStd-BlackObl
    /Univers-Oblique
    /Utopia-Black
    /Utopia-BlackOsF
    /Utopia-Bold
    /Utopia-BoldItalic
    /Utopia-Italic
    /Utopia-Ornaments
    /Utopia-Regular
    /Utopia-Semibold
    /Utopia-SemiboldItalic
    /VAGRounded-Black
    /VAGRounded-Bold
    /VAGRounded-Light
    /VAGRounded-Thin
    /Viva-BoldExtraExtended
    /Viva-Regular
    /Weidemann-Black
    /Weidemann-BlackItalic
    /Weidemann-Bold
    /Weidemann-BoldItalic
    /Weidemann-Book
    /Weidemann-BookItalic
    /Weidemann-Medium
    /Weidemann-MediumItalic
    /WindsorBT-Elongated
    /WindsorBT-Light
    /WindsorBT-LightCondensed
    /WindsorBT-Roman
    /Wingdings-Regular
    /WNCYB10
    /WNCYI10
    /WNCYR10
    /WNCYSC10
    /WNCYSS10
    /WoodtypeOrnaments-One
    /WoodtypeOrnaments-Two
    /ZapfCalligraphic801BT-Bold
    /ZapfCalligraphic801BT-BoldItal
    /ZapfCalligraphic801BT-Italic
    /ZapfCalligraphic801BT-Roman
    /ZapfChanceryITCbyBT-Bold
    /ZapfChanceryITCbyBT-Demi
    /ZapfChanceryITCbyBT-Medium
    /ZapfChanceryITCbyBT-MediumItal
    /ZapfChancery-MediumItalic
    /ZapfDingbats
    /ZapfDingbatsITCbyBT-Regular
    /ZapfElliptical711BT-Bold
    /ZapfElliptical711BT-BoldItalic
    /ZapfElliptical711BT-Italic
    /ZapfElliptical711BT-Roman
    /ZapfHumanist601BT-Bold
    /ZapfHumanist601BT-BoldItalic
    /ZapfHumanist601BT-Demi
    /ZapfHumanist601BT-DemiItalic
    /ZapfHumanist601BT-Italic
    /ZapfHumanist601BT-Roman
    /ZapfHumanist601BT-Ultra
    /ZapfHumanist601BT-UltraItalic
    /ZurichBT-Black
    /ZurichBT-BlackExtended
    /ZurichBT-BlackItalic
    /ZurichBT-Bold
    /ZurichBT-BoldCondensed
    /ZurichBT-BoldCondensedItalic
    /ZurichBT-BoldExtended
    /ZurichBT-BoldExtraCondensed
    /ZurichBT-BoldItalic
    /ZurichBT-ExtraBlack
    /ZurichBT-ExtraCondensed
    /ZurichBT-Italic
    /ZurichBT-ItalicCondensed
    /ZurichBT-Light
    /ZurichBT-LightCondensed
    /ZurichBT-LightCondensedItalic
    /ZurichBT-LightExtraCondensed
    /ZurichBT-LightItalic
    /ZurichBT-Roman
    /ZurichBT-RomanCondensed
    /ZurichBT-RomanExtended
    /ZurichBT-UltraBlackExtended
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /FRA <>
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU (Use these settings for creating PDF files for submission to The Sheridan Press. These settings configured for Acrobat v6.0 08/06/03.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


