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Preface 

It has become generally accepted that Dutch agriculture faces many 
problems. Various contradictory theories and stories are doing the rounds 
about the nature and possible causes of these problems. Over time, these 
theories and stories have come to appeal to me less and less. I now see 
them rather as part of the problem. 
In this book, I will present a different account of both the problems and 
their causes. At present, the central problem is the generally shared image 
of agriculture and the countryside. This prevailing image is represented 
by the title of this book. The virtual farmer stands for the agricultural 
entrepreneurs - and their partners, their histories, their work, their 
environment, and so on - as we think they are. However, the real farmers 
- their work, their environment, their points of view - are further and 
further removed from this image. 
This does not have to be problematic, if only the image of the virtual 
farmer was not used increasingly in policy-making, as a basis for 
agricultural policy, environmental policy, spatial policy, etc. Therefore, 
new frictions and new problems have emerged. At worst, it sometimes 
results in the real farmer being manoeuvred into operating in a seemingly 
clandestine manner. By introducing the virtual farmer, we have created an 
insurmountable problem. 
In this book, I will discuss at length the way in which agriculture and the 
countryside are represented. By implication, the expert system in and 
around agriculture, the producer of the virtual image, and the Ministry of 
Agriculture, Nature Management and Fisheries, its foremost user, will be 
involved in the analysis. 

At the beginning of the third millennium, we find ourselves at a 
crossroads. We have left behind us the path followed in the past - a path 
still covered with numerous misconceptions. Ahead, two roads beckon us 
to the future. Along the first one, usually identified as rural development, 
it is possible to define new, yet fragile, development opportunities. The 
other is the road of accelerated scale enlargement and continuous 
industrialisation of farming. 
As a result, for the first time in history, the survival of Dutch agriculture is 
at stake. The interaction between theories and policy interpretations 
centring around the virtual farmer, as well as the far-reaching choices 
ahead, do not at all exclude the demise of Dutch agriculture. At the same 
time, it puts at risk the preservation of our beautiful rural areas and the 
production of high-quality and safe food. 



X The Virtual Farmer 

This book also includes a search for what in social sciences is called the 
'ordering moment'. What are the guiding and driving forces making 
agriculture and the countryside into what they are? Although I do not 
want to anticipate the answer at this point, the principles ordering 
agriculture and the countryside are, at the present, to a large extent those 
of ignorance and irresponsibility. Standing at the aforementioned 
crossroads, this does not ease my mind. 

Over the past years, I have been closely involved with the developments 
in agriculture - sometimes with farmers and growers working directly on 
new solutions, sometimes in Brussels and The Hague with policymakers, 
at other times as a researcher. With hindsight, I think that multiple 
involvement is one of the most important methodological principles 
imaginable. If only because multiple involvement not only urges posing 
the 'why question', but it also leads constantly to the question 'why not?'. 

In certain respects, this is a long and complex book. In Section 1.5, the 
reader will find an overview of the various storylines; a bookmark, as it 
were. Detailed methodological explanations are indicated clearly in the 
text. The less-interested reader might want to skip these sections. 
I have been working on this book for a long time; the first fragments date 
from 1994. Work on the book was sometimes like keeping a journal. The 
waves of optimism and pessimism resulting from my multiple 
involvement will no doubt reverberate through the following chapters. 
Over the years, I have been able to tap many sources and use various 
corrective mechanisms. The first mechanism is the lectures I gave usually 
once a week, sometimes more often, to local organisations, to groups, and 
to associations of farmers. Giving lectures and participating in debates 
constitute powerful mechanisms for testing the development of one's 
ideas, for gaining insights, and also for being rudely brought back in line. 
The second corrective mechanism is being part of the Council for the 
Rural Areas, which has been an ideal seedbed for me. Particularly, since 
the Council's attention is inevitably broadened towards a general view on 
agriculture and the countryside. The expertise, serenity and humour I 
encounter within the Council are both inspiring and correcting. Just like 
giving lectures, participating in such a council is one of the best 
instruments a researcher could wish for. 

Third, I would like to refer to the work of our research group. Initially, its 
emphasis was largely on the exploration, description, analysis, and 
theoretical elaboration of farming styles. Later on, the emphasis shifted to 
rural development. The group laid brick after brick, enabling us to 
eventually build walls such as in Amelia in Umbria (Italy). 
At the risk of forgetting too many researchers, I would like to mention 
several who have made important contributions, directly or indirectly: 
Sicco Antuma, Bettina Bock, Froukje Boonstra, Wijnand Boonstra, Rudolf 
van Broekhuizen, Ellie Brouwer, René de Bruin, Monica Commandeur, 
Adrie van den Dries, Jasper Eshuis, Maarten Ettema, Peter Gerritsen, Ab 
Groen, Erik Hees, Ina Horlings, Greet Kerkhove, Gerard Kolkman, Geesje 
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Kuit, Cees Leeuwis, Hielke van der Meulen, Natasja Oerlemans, Henk 
Oostindie, Elke Pohlmann, Gaston Remmers, Henk Renting, Dirk Roep, 
Joek Roex, Sabine de Rooij, Peter Schuthof, Henk Spaan, Marian Stuiver, 
Han Wiskerke and Tjirk van der Ziel. 

Furthermore, I owe many thanks to people who read and commented on 
(earlier) fragments of this book, who, for the sake of the book, would talk 
at length to me and /or otherwise provide me with valuable information. 
These included, inter alias, Bernard Slicher van Bath (who will no doubt 
still have the same objections to the method upon which Chapter 2 of this 
book is based), Willie Baak (who conducted part of the statistical 
analyses), Bruno Benvenuti (who supported me in more ways than he will 
probably realise), Jan Bieleman, Rudolf van Broekhuizen, Henk Brouwer 
of Frisian Organic Dairy Products, Jaap van Bruchem, Henk Dokter, and 
Cees Hartmans of the Boerderij magazine (with whom we organised many 
of the surveys discussed in this book), the attentive Henk de Haan, Frisian 
dairy farmer Taeke Hoeksma, emeritus professor Jerry de Hoogh, Cathe 
Kwakkenbosch (who carried out much of the archival work for this book), 
René Liefaart of Statistics Netherlands (CBS), Frisian historian Spahr van 
der Hoek (who sent me the most poetic comments), cattle farmer Alfred 
Oostindie, Arie Rip of the University of Twente, Gerrie van der Ven, 
Harm Wielink (who, I suppose, still does not agree with Chapter 4), Ada 
Wossink, and Georg Beers, Jan Dijk, Tjomme de Haan, Wil Hennen, and 
Huib Silvis of the Agricultural Economics Research Institute, with whom 
co-operating was always a pleasure. 

Ans van der Lande, Paul van der Haar, Jaap Bijkerk, and Maarten Ettema 
have shown total dedication to the technical and editorial conclusion of 
the book, while Guy Ackermans, Bert Jansen, and Twan Wiermans 
attended to the pictures. I owe special thanks to the board and staff of the 
accountancy firm AVM/CCLB in Leeuwarden, Friesland. 

International discussions have been of major importance for me in the 
completion of this book. The agricultural debate in the Netherlands 
usually takes place within the space of a few suffocating square metres, 
tightly demarcated by the prevailing conventions. Broadening the debate 
beyond those boundaries comes as a breath of fresh air - literally and 
figuratively. Furthermore, the comparative approach is essential in order 
to recognise the relativeness of the prevailing axioms. Colleagues who 
have inspired me greatly are: Silvio Antonello (who died too early, alas), 
Michèle de Benedictus, David Booth, Arturo Cristovâo, Chris Currin, 
Marcel Jollivet, Bertrand Hervieux, Karlheinz Knickei, Philip Lowe, Joe 
Mannion, Terry Marsden, Pierluigi Milone, Sergei Nickolsky, Jose Portela, 
Cees de Roest, James Scott, Eduardo Sevilla Guzman, Frank Vanclay, and 
Flaminia Ventura. 

Similarly, there is a number of Dutch colleagues, both from scientific and 
political circles, whose field of vision reaches beyond the national borders. 
In this respect, I would like to mention: Ria Beckers, Johan Bouma, Arie 
van den Brand, Gert van Dijk, Jaap Frouws, Paul Hebinck, Servaes Huijs, 
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Norman Long, Jan Renkema, Niels Röling, Bert Speelman, Pieter ter Veer, 
Marijke Vos, Harm Evert Waalkens, and Wouter van der Weijden. 
I owe special thanks to Sicco Mansholt, who, despite his age, made an 
effort to discuss our farming style analyses and their possible agro-
political implications with Bruno Benvenuti, Vito Saccomandi, and 
myself. 

Finally, I would like to thank Jaques Delors, Franz Fischler, and Laurent 
van den Poele of the European Commission, Jozias van Aartsen, Derek 
Hanekom, and Vito Saccomandi (Ministers for Agriculture of the 
Netherlands, South Africa, and Italy, respectively), Kobus Walsma 
(agricultural member of the Executive for the province of Friesland), and 
Pé Miedema and Geert Hofstra (Frisian farm leaders) for the unique 
opportunities they offered to conduct unusual research. I hope that this 
book tells that story to some extent. 

Jan Douwe van der Ploeg 
Wageningen, October 1999 
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Introduction 





1 Past, Present, and Future 

We generally imagine society and the practices and processes localised in 
it, as ordered by historically rooted patterns and relationships. Yet this 
idea, found in and promoted particularly by the social sciences, is 
increasingly open to challenge. Indeed, this idea becomes an obstacle to 
an adequate understanding of social processes and developments. 
However improbable it seems at first, contemporary society is 
increasingly ordered in a roundabout way - that is, via the future. 
Human activity is always and everywhere future oriented. Somos lo que 
vamos a sex, we are what we are becoming, according to Ortega y Gasset 
(1995, p. 277)} This does not pre-empt the fact that the relations between 
past, present, and future are subject to radical changes. The way in which 
future-oriented actions are constituted and founded has changed 
drastically. 
Within societies that are generally regarded as traditional, the future was 
understood, and subsequently created, as a repetition of the past. 
Previously acquired experiences plotted the course of the future. By 
pursuing that course in the present, the future became a repetition of past 
relations. The past was reproduced via the present through collective 
memory, through the fear of deviating from it, as well as through the 
convenience of the tried and true. Thus emerged a straight and above all 
narrow road, running from the past, via the present, to the future. A 
crucial role was played by what sociologists call Gemeinschaft. Well-
defined norms applied to the levels of community, family, village, and 
vocational group. One had to act according to norms reflecting what was 
well-tried, what was historically just. Deviation resulted in sanctions. 
A radical change was introduced into this initially monotonous scheme, 
during the period defined as the age of modernisation. The past turned 
from guiding principle to starting point, to be built upon in various ways; 
no longer according to the strict rules inherent to the Gemeinschaft, but 
according to new degrees of freedom applying to the Gesellschaft: people 
belonged to a class, to a society, they were part of markets, and they 
shared in the blessings of technical development. 
On the one hand, this new constellation introduced an often considerable 
set of limitations; on the other hand, it accommodated further unfolding 
and unfurling. Starting out from the foundations created in the past - and 
embodied in particular practices, resources, knowledges, and 
opportunities - various roads were developed towards a future that could 
be understood as a multifaceted process of unfolding the potentialities 
situated in what had been established so far (Kosik 1976). 
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Thus, the present became an important link. It had been built on the past 
in specific and often contrasting ways. Hence, the future appeared as a 
vast array of possibilities - that is, those possibilities contained in the 
present to be utilised and realised subsequently. 
At the moment, we already have one foot in an ensuing constellation, 
which I will call, for the sake of convenience, the postmodern. In this 
constellation, the future is no longer the multifaceted utilisation and 
unfolding of development opportunities situated in the present. Instead, 
the future becomes a beacon, strongly conditioning contemporary actions. 
If future-oriented actions were initially based in the routines of the past 
and later became founded on, and hence defined by, the opportunities 
located in the present - today, the construction of the future is 
systematically disconnected from both. History becomes almost 
irrelevant, and the present is reduced to merely a (more or less 
favourable) run-up to the future. The burning questions are who, or what, 
will in which way, construct the guiding images of the future. 
All in all, the moment of ordering has shifted dramatically. Initially, this 
moment was hidden in history (for the future could not be anything but a 
repetition of the past). Collective memory, with its defined normative 
frame, constituted the moment of ordering par excellence. Later, in the age 
of modernisation, the moment of ordering shifted to the present: even 
though the past was still built on, the way in which this happened was 
highly variable. The present became an essential, albeit highly variable, 
link between past and future. Taking the former achievements into 
consideration, one chose and realised multiple roads to the future. Thus 
the future became freed from its ties with the past. 
If every moment represented a particular reality, it also contained various 
development opportunities, various routes to the future. Of course, of all 
those possibilities, only one could be realised in any given situation. 
Agency - that is, the capacity to achieve something - became decisive in 
this dance from reality to the future. 
At present, the ordering moment is, to a large extent, located with those 
who are able to specify where we are heading. However astonishing this 
may initially seem, images of the future almost irresistibly determine 
what we do today. 
Social developments and practices are increasingly ruled and directed by 
such images of the future. In a way, the present becomes shackled by the 
limited and compelling images of the future that we create; for these 
images of the future define what is, in the here and now, sensible and 
rational and also what is absurd and irrational. 
Remarkably, and in sharp contrast to the previous phase, these are no 
longer multiple and mutually contradistinctive images of the future 
(every one of which can potentially be realised) but instead they are 
compelling and exclusive. Only one option is regarded as feasible and 
legitimate. If a certain reality contained various alternatives in the past, 
now one single option acts as the selective frame in defining the preferred 
(or unavoidable) future reality. Institutionalised images of the future have 
become the pre-eminent moments of ordering. The expert systems that 
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have emerged in recent decades are the most important carriers of this 
process. 

Megaprojects (see Scott 1997)5 now constitute the largely contested, but 
still highly imperative frames that orient the actions of various actors 
towards one set of parameters: towards the future constellation that 
facilitates 'profits' and in which it is better to participate than to stand 
aside. Expert systems are crucial in constituting these megaprojects. 
A similar development can be encountered in the markets. The most 
important markets no longer deal with commodities that are produced 
and traded here and now - they are concerned with the future. On option 
markets (and on stock markets) 'trade' is in expectations: trade is about 
the opportunity to supply and sell a certain commodity at a future price. 
The same applies to stock markets: they are inspired and constituted by 
expectations about future profits. Crucial in all this is that the actual trade 
taking place at present is dominated by the trade in expectations. 

Figure 1.1 summarises this argument. In traditional society (la) past, 
present, and future were in alignment with each other. In modern society 
(lb) the present contains a series of alternatives. Starting from currently 
available resources various prospects can be realised. Finally, in 
postmodern society (lc) 'disciplining' originates from the future. Only 
one future is considered possible, to which present practices are 
subordinated. Future resources, rather than current ones, become critical. 

1.1 Types of social cohesion 

The crucial cement in traditional societies is constituted by what is tried 
and true. Everyday life is shaped by faith in what are well-tried routines, 
and by faith in those organisations and individuals that embody and/or 
express this faith most adequately. Social practices are ordered through 
such faith - similarly, the compass is oriented to the past via this faith in 
what is familiar and well-tried; thus the past is carried towards the future, 
via the present. 
In other words, the habit of drawing on the repertoire of what is tried and 
true emerges here as one of the most important ordering principles (or, 
following Law 1994, one of the most important 'modes of ordering'). The 
normative frame - 'do as we always have done because it is right in itself' 
- is the foremost medium for maintaining the continuity that connected 
past, present, and future. It provided social cohesion. 
In modernising societies, this normative moment, which focuses on what 
is tried and true, is replaced by agency: the ability to realise one's own 
future projects. Here too faith is a-vital ingredient, yet this is no longer the 
same faith that once was the cement of traditional societies. Now it is 
confidence in one's own knowledge and capacity. Integral to all this is 
confidence in the realisation of new alternatives that build on the 
resources developed thus far and in the ability to develop the required 
connections with others. 
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Figure 1.1 The relations between past, present and future 

figure 1.1a 

figure 1.1b 

figure 1.1c 

the past 
has been made 

irrelevant 

multiple realities different 
future projects 

different practices 
directed by 
megaproject 

megaproject 

Thanks to agency, the various projects of Figure 1.1b can be realised. The 
question of what is possible is always crucial. Knowledge (whatever the 
type) of new possibilities that reach beyond both what is well-tried and 
what is considered right becomes a decisive factor. Knorr-Cetina provides 
an accurate definition of the difference between these two phases: 
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'Not only has order become a cognitive (including linguistic) rather than a 
normative phenomenon, it has also become a man-made rather than a man-
coercing matter: it is produced, contested, repaired, organised and displayed in 
concrete situations whose definition became the subject of continual 
accomplishment and interruption' (1981, p . 6). 

Increasing differentiation is characteristic of 'order as a man-made 
matter'. Available resources (both material and social) are unfolded and 
developed in increasingly different ways. Hence, different and mutually 
contrasting realities (multiple realities) emerge, each providing their own 
starting points for further evolution. Apart from the social, the material 
too produces an ordering effect. 

In retrospect, the high degree of institutional clustering that seems to rule 
the contemporary, post-modern world was largely absent in modernising 
societies. At present a semi-coherent system of artefacts, rules, 
procedures, agendas and expectations - in short a technological regime 
(Rip 1995; Rip and Kemp 1998) - directs, informs, and sanctions social 
actions to an extent that can almost be described as coercive. In contrast, a 
much more diffuse process of variation and selection was in operation 
during the modernisation phase. New development opportunities (such 
as those represented in Figure 1.1b) were not judged a priori by the degree 
to which they were in alignment with dominant development projects. 
Variation originated from every nook and cranny. The evolving practices 
themselves formed the basis for the judgement of what was 'better' and 
what was 'worse'.7 Variation increased and selection followed later. The 
selection was ex post and essentially made by the parties that were directly 
involved. 
These ongoing processes of variation and selection merit further 
discussion. First, the unfolding of development opportunities - that is, the 
pursuit of particular development projects - should not be understood as 
a mere individualistic enterprise. Just as the actions (of any individual 
actor) can only be understood as the concomitance (interlocking) of 
and/or distantiation9 from different practices, individual projects can only 
be realised if they are founded in the required degree of coordination -
that is, if they become part of a larger system of interlocking projects. 
Actor-networks are crucial in this . 

This is illustrated in Figure 1.2. Actor A only has a chance of realising 
their specific development project if they succeed in realising the essential 
convergence with B's and C's development projects at the right time. Say, 
B and C stand for the dairy industry and a neighbouring farmer, 
respectively. So far, A has had little to do with C (there is currently no 
interaction). However, since A's 'project' anticipates a rapid expansion 
(more land, more quota, more room for ammonia emissions, etc.), partly 
because this is expected by B, the future disappearance of C (and hence 
the transfer of development opportunities from C to A) can be crucial for 
the realisation of A's development project. 
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Figure 1.2 The convergence of projects 

future 

present 

The degree to which convergence of development projects is created thus 
emerges as one of the most important ordering principles. 

'Instead of being seen as a monolithic system which regulates individual 
action, order comes to be seen as an upshot of concrete, communicative 
interaction [. . .] Social order is not that which holds society together by 
somehow controlling individual wills, but that which comes about in the 
mundane but relentless transactions of these wills' (Knorr-Cetina 1981, p.7). 

In the postmodern constellation, a new 'cement', a new mechanism for 
maintaining cohesion can be identified: Trust. Trust refers to the 
necessity to follow more or less implicitly, and to rely on, a system of 
objectified parameters defining rational versus irrational alternatives for 
action. In this context Galjart (1998, p . 13) speaks of 'trust in systems'. As 
social cement, trust contrasts sharply with the normative and cognitive 
mechanisms discussed above. What may, and should be, proved is 
defined by new frames. The (decentralised) production of multifarious 
knowledge becomes replaced by a new approach: how to organise 
knowledge in a centralised way. This requires a particular carrier. If 
collective memory and widely supported normative frames were initially 
important and later replaced by the capacity to make a difference, as 
supported by various and varying groups of actors - trust is accompanied 
by a new carrier, the expert system. That is: 

'a system of technical accomplishment [and] professional expertise that 
organises large areas of the material and social environments in which we live 
today' (Giddens 1990, p. 27). 

Figure 1.1c illustrates how a certain (as yet not existing) image of the 
future is specified within, and through, the expert system. Only later will 
the means and rules through which this image will be designed and 
implemented become evident. This realisation takes place via the 
simultaneous coordination of various, apparently unconnected, practices. 
The extent to which such a coordination occurs depends directly upon 
trust, upon the supposed certainty that adjusting one's own actions to the 
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specified image of the future achieves better results than diverting from 
the image. 
The outcome of modern courses of action (see Figure 1.1b) is a highly 
heterogeneous world, a set of contrasting practices, which, due to a 
particular organisation of interrelationships, collectively compose a 
system that is able to operate due to the realisation of sufficient degrees of 
freedom for each of the discernible practices. 
In the postmodern constellation (see Figure 1.1c), on the other hand, 
society tends towards uniformity. Since expert systems radically 
restructure the relations between 'the universe of the undisputed' and the 
'universe of discourse' (Bourdieu 1977, p. 168) and between what is and 
what is not allowed, a process of ordering emerges that puts great 
pressure on, or eliminates, the heterogeneous nature of social relations 
and practices. 
Expert systems create a new 'domain of the undisputed', a new 'habitus' 
(Bourdieu 1990) of their own: that is, a world as it should be; not because 
there would be some sort of subjectivity or intersubjectivity, but because 
this 'world', this future, would be determined objectively by laws that are 
understood in and by the expert system. I will discuss this at length in the 
following chapters, particularly 4,5, and 6. 
Incidentally, it should be mentioned that in the creation of a 
heterogeneous world the phrase 'everything goes' definitely does not 
apply: the world cannot be moulded and shaped at will. Co-production 
and co-evolution always play a key role in the development of the various 
practices, that collectively compose a 'heterogeneous world'. I use these 
concepts to refer to the interaction between, and the mutual 
transformation of, the material and the social. Farming can be understood 
as a special type of co-production, precisely because here the material 

, largely coincides with the living world. 
| The living world (animals, crops, soil, ecosystems in the wider sense, etc.) 
S is not only exploited by agriculture; it is also continuously unfolded, 
jl recombined, enriched and/or depleted by it. In short, the resources that 
| are derived from nature, and which remain part of nature at the same 
,i time, are particularised in, and through, farming to contain new, always 
,[ specific, possibilities but also new, again specific, limitations. In terms of 
! Figure 1.1b: you cannot jump from Bl to C5 just like that. For example a 
high-yielding Holstein cow cannot suddenly be put on a low-energy diet. 
In summary, people draw their own boundaries in and through their 
interaction with nature (that is, through co-production). And where one 
considers jumping over the boundaries, it emerges sooner or later that the 
material, and certainly the living world, cannot be understood and treated 
as if it is as 'malleable as clay'. 
Similarly, the social world has its own characteristics. Various examples 
will be discussed in the course of this book. They are partly related to the 
particular requirements resulting from co-production: not every form of 
social organisation matches the particular kind of co-production and co-
evolution in agriculture. Disregarding those particular requirements (a 
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remarkable characteristic of current expert systems) can result in extreme 
disruptions and irreversibility (Scott 1998; NRLO 1997b). 
Finally, when expert systems become dominant, in the sense that they 
reduce the expanding set of future possibilities to one exclusive 
alternative, selection changes its nature. Then there is no longer concern 
about an ex post facto selection, but rather about an ex ante selection: only 
those actions that correspond with the preferred future count as valid. All 
the others become delegitimised from the very start. It goes without 
saying that this has radical and highly negative effects on the production, 
and maintenance, of variety. 

1.2 Time, structure, and the social sciences 

Just as every revolution is decorated with the colours and symbols of the 
previous revolution (Groen and De Buch 1968), the social sciences try to 
unravel existing constellations by using concepts that were developed to 
understand the previous ones. The modernisation period - characterised 
by its highly differentiated nature, by a process of simultaneous unfolding 
of various, contrasting projects (see Figure 1.1b) - is usually approached 
with a concept of structure derived from, and corresponding more closely 
with, the previous, traditional situation. Central to this concept of 
structure are causal complexes, which precede certain outcomes (see 
Figure 1.1a). Because a certain cause cannot produce contrasting effects, 
the explanation of heterogeneity (see Figure 1.1b) becomes an almost 
insoluble problem from the outset. 

The same is repeated under postmodern relations. Attempts are made to 
understand practices that are increasingly standardised, if not 'caged', by 
the dominance of the expert systems (see Figure 1.1c) through the 
application of an adage better suited for the modern era: 'agency is going 
beyond structure/structure follows action'. Again, a major problem 
arises; that is, to understand how convergence, homogenisation, and 
coercion increase in an apparently free world. 
In all societies, regardless of time and space, regularities and recurring 
patterns emerge. These regularities constitute the blessing and the curse 
of the social sciences. They constitute the starting point, but often also the 
Waterloo, of the enterprises of economists, sociologists, and historians. 

Such regularities, irrespective of where they occur and of their nature, 
always lead to a set of interrelated questions, which I will briefly 
summarise here. 
1 To what extent are the observed regularities absolute? What is the 

importance and relevance of the exceptions, the 'black swans', which, 
on careful inspection, can generally be found as well? And 
subsequently, what influence (if not bias) do the methods have with 
which we construct these regularities? How do we get to determine 
regularities at all? 

2 What do these regularities mean? Do they mark out the undisputed 
from the discursive, the fixed from what might still be variable? Do 
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they refer to a frame in which human action and, more generally, 
social development necessarily has to take place? 

3 What do the occurring regularities refer to? Do they offer information 
about underlying structures (irrespective of their nature) imperatively 
directing human action (and hence social development)? Do they refer 
to cause - effect relations with which the observed (or constructed) 
regularities can be regarded as resulting from underlying causal 
complexes? Or are they rather the expression (and/or representation) 
of temporally and spatially bounded conventions, which should be 
considered as fluid and variable? 

4 More precisely, how do the different regularities, the different 
conventions, relate to each other? And maybe even more importantly, 
what role does our ability and/or inability to gain control over the 
occurrence of regularities play in the actual ordering of the world? 

Social^ractices contain certain regularities. They follow certain patterns, a 
certain logic, resulting in a certain course, a certain pattern, becoming self-
evident truisms: 'that's just the way it goes'. Observers of the agricultural 
sector will come across countless, and often impressive, examples of 
regularities. These are usually examples that reach far beyond specific 
locations in time and space. 
Whatever the place or time, agriculture is generally organised into small 
units, which we define nowadays as family farms - that is, units in which 
labour and capital are combined in one and the same person. Farm men 
and women are not only owners of most of the means of production, they 
also do most of the productive work. Management as an isolated factor is 
absent: mental and manual labour are combined in the same person. All 
this constitutes a remarkable contrast to the industrial organisation in the 
urban economy (Braverman 1974) where design and implementation, 
mental and manual labour are usually separated, as are the ownership of 
the means of production and the realisation of the actual labour and 
production processes. 

Other regularities are more confined in terms of time and space. There are 
periods in which farms are systematically and purposefully reduced in 
size (Staatscommissie 1912, pp. 477, 492), whereas in other periods there 
seems to be a universal tendency towards farm enlargement. These seem 
to be almost general processes within the boundaries of the period in 
question. Someone who looks further into this will recognise the 
particular and the temporary. 
Similarly, regularities are spatially confined. Hayami and Ruttan (1985) 
show, in a comparative analysis at the global level, how there is ongoing 
intensification in certain regions, while scale enlargement emerges as the 
dominant development pattern in others, and stagnation is most striking 
in others. A similar spatial differentiation can be found even within the 
European Union, where similar economic relations increasingly apply and 
where new technologies are basically accessible to every one (Van der 
Ploeg 1991, p. 65). 
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Why do regularities exist at all? What are their roots? What exactly do 
they consist of? And why does one pattern sometimes replace another? 
These essential questions are asked repeatedly within the social sciences 
and many answers have been offered. In this book I will try to relate these 
questions to the way in which past, present, and future are connected. 
Regularities are, to summarise a large part of social science theories, the 
outcome of a certain ordering: the result of an ordering that, it is often 
assumed, is produced in the last instance by a certain structure. There are, 
to summarise further, certain, clearly definable and identifiable structures 
that order human action, i.e. different social practices. 
Structures form the guiding principles for action, they lead action in a 
certain direction. Hence, regularities emerge, which in turn constitute an 
argument for further (conformation of the already introduced) ordering: 
indeed, 'that is just the way it goes'. One can try to set up an industrial 
farm (based on labour - capital relations), one can try to escape the 
necessity of farm enlargement, but sooner or later such attempts will fail. 
The course of history - structural development, as one says in agricultural 
circles - is irreversible. 

Alongside the question of where to locate such a structure (within the 
predominant mode of production, in the system of norms and values 
inspiring and informing human action, in the system requirements 
inherent in every society, within the combination of opportunities and 
limitations contained in every situation, within the relations situated in 
markets, in the development of technology, or within the combination of 
technological and economic development?) the question of how to 
imagine such a structure emerges. In essence, the latter question leads us 
to the relation between cause and effect, to the interrelations between 
past, present, and future. 

Within the space of this section it is almost impossible to do justice to all 
that has been said about this issue (for an excellent discussion about the 
structure concept in agriculture, see Benvenuti 1990). Therefore, I will 
confine myself to a simple contrast: the image in which structure is 
represented as a skeleton, as the carrying framework, versus the concept of 
structure as a process of ordering, as that which is being built. 
A favourite image represents structure as being like a skeleton. Just as a 
skeleton shapes the human body (at most one can be fatter or thinner), 
structure shapes human action. In other words, action is conditioned by 
structure: certain actions are possible, others are ruled out. I will never be 
a sprinter with my hip dysplasia. 
Apart from the analogy with the human body, reference is frequently 
made to large-scale constructions: a modern high-rise block of flats 
contains a framework, a skeleton made of reinforced concrete (Giddens 
1992, pp. 19, 731). The framework is fixed. Within the possibilities of the 
framework, only certain rooms and arrangements can be created. 
In short, structure is coercive. Certain possibilities are ruled out, while 
other possibilities present themselves as obvious. Furthermore, structure 
precedes subsequent actions. Action is determined by structure; and 
structure precedes action. Hence, structure is in essence external to action. 
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Structure as process of ordering 

As indicated in Figure 1.1b, certain realities contain certain development 
opportunities, while ruling out others at the same time. This goes back to 
elements that I will analyse and explain further in Chapter 3. In essence, it 
means that the mobilised resources are shaped, are differentiated, into 
particular resources. In plain English, a beef cow is not a dairy cow, and it 
is impossible to change her into a dairy cow overnight. The same goes, 
for example, for the craftsmanship of a beef farmer; it differs remarkably 
from a dairy farmer's. By implication, there is little use in abruptly 
replacing the herd (selling beef cattle, buying dairy cows); the necessary 
craftsmanship will still be missing. The same applies to the capacities (the 
'abilities') of the actors involved: they know how to realise, utilise and 
further develop certain matters, but not others. And finally, the networks: 
there are certain relations that can be built upon, while other relations are 
missing and cannot be developed just like that. It is questionable, for 
example, whether a dairy factory is willing to accept a new supplier, 
especially one with no experience of dairy farming. 

Further illustration will not be necessary. A particular constellation has 
been built up, including networks, resources, and actors (often 
summarised in this context in terms of socio-technical networks); a 
particular 'system' that contains its own development opportunities and 
rules out others. This particular process of ordering directs and shapes 
future-oriented action to a large extent, but not so much in the classic, 
determinist sense. What orders (or 'structures') here is the already 
constructed practice, not something external to that practice. 
Similarly, the situation of the beef farmer (I use the example one more 
time) contains various distinct possibilities. He or she can gradually 
develop their farm towards high-quality cattle (focus the use of his 
resources into one direction) and develop the networks necessary to 
pursue this goal. However, other options will present themselves too: to 
continue beef production whilst sharply increasing its scale, et cetera. 
Whatever alternative is chosen (can be chosen), the process of ordering 
will always be continued. Ordering is an ongoing process, and a process 
that largely directs itself. I have summarised this again in more detail in 
Figure 1.3. 

Of course, the unfolding of development opportunities, the realisation of 
a particular project that builds on what is already realised, does not 
happen in isolation. Whatever possibility is pursued and realised, 
interactions with the development projects of others will always be at 
issue. Frequently this will be translated through abstract, depersonalised 
categories. For example, what developments are taking place in the 
markets? Of course, these issues are taken into consideration in the 
unfolding of one's own project. External developments are followed, 
interpreted, and translated into one's own actions, into further-reaching 
processes of unfolding. 
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Again we have to conclude that this does not involve unidirectional 
determination. Not everyone has made himself equally dependent upon 
external developments, upon other projects. Some meat producers, for 
instance, will have made extensive use of external funding. They have let 
their own development project converge largely with the particular 
development projects of banks. Consequently, in case of further 
expansion they have to take account of the parameters applying to capital 
markets and of the requirements of the funding organisations. This will 
not apply to other meat producers who have based the construction of 
their farm on their own savings and /or family capital, or if it does apply 
it will be less significant. 
Analytically, integration and distantiation thus become important key 
concepts. In more general terms, the network of relationships connecting 
different projects becomes decisive in the further construction of practices. 
What is important to note here, however, is that the nature of these 
networks can vary considerably. 
In a way current practices constitute the result of former processes of 
unfolding. In turn, these practices (the particular and fine-tuned systems 
of resources, capabilities, and networks) direct and order the further 
processes of unfolding, which will undoubtedly leave their mark on 
subsequent possibilities and impossibilities. That which has been 
constructed in a certain practice structures the further development of 
that practice. Hence, regularities emerge: patterns of coherence and 
continuity. In turn, they refer indeed to something that orders, to 
something that structures. In other words, there is absolutely no need to 
deny that 'actors' choices can be constrained' (Harris 1997, p . 11). 

Figure 1.3 Ongoing process of unfolding 
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Essentially, that which structures is not external to, but inherent and 
implicit in, the practices themselves - that is, in the practices that the 
actors involved realise themselves, in mutual interaction with others and 
with other things. In essence outside of these social practices (in their 
broadest sense) there is no other structure that orders these practices as a 
given 'skeleton'. The structuring element is contained in the practices 
themselves: in the unfolding and, therefore, in that which is unfolded. To 
unfold is to structure, and structuring takes place through processes of 
unfolding. This is not to deny the influence of distant practices, of 
practices situated elsewhere, or the influence of 'interactive systems over 
which they [i.e. the actors involved] have little control' (Booth 1994, p. 
39). In so far as such 'interactive systems' (or 'networks' as I have 
defined them above) and external parameters, such as the interest rate, 
given in the previous example, exert any influence this will occur through 
the interaction between the 'internal' and the 'external' - never 
unilaterally and deterministically from the 'external'. 

Agency - the capability 'to make a difference' - and networks are two 
essential concepts in the development of a non-determinist concept of 
structure as construction, of structure as situated, and inherent, in social 
practices - hence, of structure as a heterogeneous and evolving 
phenomenon. 
The concept of agency occupies a prominent position in contemporary 
sociology. According to Giddens: 

'Agency refers not to the intentions people have in doing things but to their 
capability of doing things in the first place . . . Agency concerns events of 
which an individual is the perpetrator, in the sense that the individual could, 
at any phase in a given sequence of conduct, have acted differently. Whatever 
happened would not have happened if that individual had not intervened' 
(1984, p . 9). 

In other words, agency is the capability to make a difference, the art of 
changing the course of events; the capability, in summary, to turn one's 
own situation into something different, into something that would not 
have existed, or that would have been different, if the actor in question 
had not intervened. 
What does this 'capability of doing things' depend upon? The problem 
with Giddens' definition is that too much emphasis is placed upon the 
individual. As I will show in this book, agency expresses itself nearly 
always as a manifestation of several actors and explicitly not as something 
of which the 'individual is the perpetrator'. Even if it involves only one 
individual, the action expressing his or her agency should absolutely not 
be considered as an individualistic action. An individual only displays 
agency in interaction with other people or with other things. 
Second, it is not clear from the quoted definition (which applies to 
Giddens' oeuvre, tout court) what it is an actor draws from to realise 
agency (hence there is little left but to represent it as a somewhat mythical 
individual attribute). What resources are mobilised to produce agency? 
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A more adequate description that addresses this problem, is presented by 
Long. 

'[A]gency attributes to the individual actor the capacity to process social 
experience and to devise ways of coping with life, even under the most extreme 
forms of coercion. Within the limits of information, uncertainty and the other 
constraints (e.g. physical, normative or politico-economic) that exist, social 
actors are 'knowledgeable' and 'capable' (Long 1992, pp. 22 - 23). 

Agency is made concrete in this definition, especially by pointing out 
what it relies on and builds upon: the capability to process and utilise the 
experiences gained thus far and also the capability to face existing and/or 
imminent difficulties (it should be noted explicitly that these difficulties 
are of a social nature - that is, concern the interrelations among actors and 
between actors and things). En passant, I want to mention that agency is 
discussed here as something that 'is attributed' to the individual actor, 
which implies that agency does not necessarily have to be rooted in or 
stem from the individual - even if it seems that way. 
Third, when we speak about agency we should also mention its opposite 
('non-agency')- Alongside the capability to make a difference, the 
opposite, incapability, also frequently occurs.20 Without the latter, we 
cannot define the former. Without non-agency as a conceptual and 
empirically manageable counterpart, agency becomes a non-concept. A 
number of the issues raised here can be solved by involving the future-
oriented nature of social action explicitly in the analysis. I will do this by 
way of Figure 1.4, which builds upon Figure 1.3. 

Effective unfolding (from the initial situation A) along the first track (from 
A to Cj and subsequently to C2) is only possible if C, and subsequently C2 

can be effectively woven into the required relations. If we consider C2 as a 
project in which strategic and future-oriented actions are united, C2 can 
only be realised if coordinated and actually interwoven with other 
relevant projects. 

Par definition, un projet . . . est une fiction, puisqu 'au début il n 'existe pas 
(Latour 1991b, p.155). 

The essence of a project is that it does not yet exist, but that it has still to 
be realised. Let track 1 be the above-mentioned quality option of the beef 
farmer (the example returns once more). It will only be possible to realise 
this project if it interlocks with various other projects (first with X, and Y,, 
subsequently with X2 and Y2). Groups of consumers will have to be 
interested in high-quality meat; they will also have to be able to recognise 
this. Butchers will have to be willing to distribute the meat as a distinctive 
product. Abattoirs are needed that are willing to slaughter an, initially, 
limited number of animals. And so on. 

It might be possible to think of alternatives (for an empirical sketch 
describing production, processing, distribution, and consumption of beef 
from nature reserves, see Kuit and Van der Meulen 1997; Ventura and 
Milone, 2000). However, it remains to be seen whether these alternatives 
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correspond with the way in which government implements and enforces 
hygiene regulations - which, in turn, could depend heavily on 
developments in the agro-industrial complex. More generally, it is highly 
conceivable that X (for example, the agro-industry) and Y (for example, 
government) establish their positions (X, and Y, and later X2 and Y2) to 
such an extent that actor A is left with only one trajectory (for a general 
view, see Burawoy 1985; and with regard to agriculture, see Benvenuti 
1982,1989). Thus it becomes, for example, impossible to realise C3 - unless 
actor A can actually develop mechanisms to distance himself from X2 and 
Y2. 

Figure 1.4 The interaction between projects and the construction of networks 

^ ^ axis along which projects are 
connected and interwoven 

'Realising things' (of any nature) always happens through others, 
although to a varying degree - through other actors, through institutions, 
through artefacts, etc. An 'actor-network' is needed: a set of precise (i.e. 
not accidental) relations with others, through and within which one's own 
'project' can be realised. Through an 'actor-network' one's own project 
can be carried out, because through this network the project is connected 
to the projects and procedures of others. Such a network explicitly 
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involves the 'social' (it includes other actors and institutions), the 
'material' (it contains particular resources, artefacts, and transactions), 
and the interaction between the two. 

What then is agency? Agency is the capability to anticipate the necessary 
interaction and synergy of various projects - the capability to develop 
one's own project in such a way that the chance of actual synergy, of an 
'interlocking of projects' (Long and Van der Ploeg 1994, pp. 80 - 81), is as 
strong as possible. Hence, agency is also (and perhaps especially) the 
capability to interest and involve others in one's own project, the 
capability to encourage others to further unfold their projects in 
coordination with one's own. In other words, agency is the capability to 
create an actor-network. Only by doing so, is it possible to make the 
proverbial 'difference'. 
Furthermore, agency is the capability to actually realise the initially 
imagined constellation (the set of 'interlocking projects' around C,). The 
more and better anticipated, the more carriers of other relevant projects 
will become interested and involved, and the more and better the road to 
C, becomes effectuated. The more agency there is, the more capability 
there is to 'make a difference'. The less this applies (to whatever subject), 
the less agency there will be; hence, incapability emerges. 
Initially, the network around C, is a virtual network (a 'prospective 
structure', according to Van Lente and Rip 1998). The network is, as yet, 
only imagined. However, this does not make it less real, for it is above all 
real in its consequences. 
Agency manifests itself through initially virtual networks; networks that 
are subsequently realised (or not). Therefore, agency should not be 
considered an individual quality. Whatever it is that I imagine and 
consider, does not in itself help me realise anything. 
Agency is first of all dependent on the extent to which a virtual network 
can be imagined and, subsequently, can be constructed and extended. The 
individual actor emerges only in the second instance, in so far as he or she 
has the capability to contribute to the constitution, specification, and 
realisation of the intended set (the network) of 'interlocking projects'. 
Again, the role of the individual actor can only be understood in relation 
to the thoughts and actions of other actors - and definitely not in a strictly 
isolated, sheer individualistic sense. 
What turns the commotion and goings-on of the human enterprise into 
agency? What is the ordering principle? What is the structuring moment? 
The answer is simple. The fluid and continuously changing concepts 
with which groups of actors imagine the future - the virtual networks of 
intended future projects, whether or not attuned to each other - are 
structuring action. 'Commotion and goings-on' become agency in so far 
as they result in virtual networks that actually mobilise, inspire, and cause 
realisation. All action is future-oriented action (even though it appears to 
be different sometimes). Future-oriented action is structured via and by 
way of virtual networks - networks imply agency and at the same time 
define it (in a more concrete sense). 
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I claimed above that no structure exists beyond social practices (I should 
say socio-technical practices). Structure is immanent in social practices. 
That which structures is implicit in social practices as the way in which 
ordering occurs. How this process of ordering occurs is described here in 
a general sense: via the indicated virtual networks. Hence, structure is 
localised, agency is specified, which explains why the concept of structure 
is partly actor dependent and partly not; moreover, structure - that is, that 
which appears to be structuring - is the outcome of agency. At first this 
seems incomprehensible (and within the accepted Giddensian theories it 
cannot be but nonsensical), but it becomes plausible as soon as we 
integrate the time dimension and the importance of virtual networks into 
the analysis. 

Networks, routinisation, and institutionalisation 

'[A] network refers to a set of direct and indirect social relations, centred 
around given persons, which are instrumental to the achievements of the goals 
of these persons, and to the communication of their expectations, demands, 
needs and aspirations' (Anderson and Carlos 1976, p . 28). 

In this description, Anderson and Carlos stress, surprisingly, the 
orientation to the future - that is, the virtual nature of networks. 
The concept of social networks was developed initially by anthropologists 
such as Radcliff-Brown and Mitchell (1969). Their direct intention was a 
better understanding of society in terms of 'fabric' and 'web of social life'. 
What keeps society together? What gives cohesion to, and connects, the 
commotion and goings-on? 
The social relations of which individuals are part can be analysed as a 
network (Boissevain 1974, p. 25). A social network is more than a 
communicative structure, for many messages consist de facto of 
transactions - transactions that explicitly concern the material. In short, it 
concerns socio-technical networks (Wiskerke 1997, p. 1). This applies a 
fortiori to the above-mentioned virtual networks. 
In premodern constellations one would hardly, or even not at all, be 
aware of the extent to which the construction of the future occurs via 
virtual networks. The goals that those involved aim for, and more 
importantly 'the set of direct and indirect social relations' (the network) 
supporting the realisation of the goals, are all largely routinised. Today's 
goals, and the social relations important for their realisation, are the same 
as yesterday's. It is as if thinking is not needed. One can steer by the 
compass of the well-tried and proven. The required network does not 
seem to be virtual. It is the network that has always been there. 'That is 
just the way things are'. Having unshakeable faith that things would 
happen just like they did before, one could face the challenge of the 
future. 
The most fascinating - and unusual, but no less adequate for that -
critique of traditionalism and its routinisation stems, surprisingly, not 
from science but from literature. This criticism is from Jean Auel (1980), 
who sketches the ins and outs of the 'clan of the cave bear'. The members 
of this clan act on the grounds of routine. The tried and true is the 
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measure of (future-oriented) actions. Because the members of the clan 
increasingly, and despite themselves, gain new experiences, however, they 
have to remember more and more. Consequently, their heads become 
larger, the essential brain size intended for the required memory 
increases. This results in more difficult child births. The heads of the new­
born babies, brimful of and hence swollen by collective memories, become 
too large. Therefore the clan becomes extinct. 'They didn't know it, but 
their days on earth were numbered, they were doomed to extinction' 
(Auel 1980, p . 503). 

In the modern period the creation of variation becomes an established, if 
not self-evident, phenomenon, resulting from the ubiquitous search for 
innovations and improvements. Of course, certain types of division of 
labour accompany this: not everybody can carry the risks inherent in 
innovation (see Hofstee 1985a). Similarly, (experiential) rules apply, 
structuring the process of innovation. Ironically, the smaller the 
proportion of what is potentially changeable, the higher the chance of 
success (Herrera 1984). Innovation is explicitly understood as a quest. 
This is typically expressed by the subjunctive, as explained by Van Kessel 
in a fascinating essay: 

'The subjunctive . . . is oriented towards the universe of possibilities, to 
everything that could exist in society' (Van Kessel 1990, p. 92; see also 
Darré 1985). 

Talking and thinking about changes does not involve security but rather 
insecurity. Hope and desire constitute the most important guidelines; 
hence, the subjunctive mood. This grammar is in sharp contrast with the 
grammar of the previous, traditional period, characterised by the 
imperative, and especially with the grammar of the postmodern phase, in 
which expert systems use the indicative, which refers to the way reality 
merely is. This involves a highly objectified ('it is the case tha t . . .') and 
nomological language ('if this, then that'; see Koningsveld 1987). Also 
closely related to the subjunctive, which is so typical of innovation in the 
modern period, is modesty: the success of an intended innovation 
depends on many elements that collectively compose the socio-technical 
network. Van den Berg (1989) gave his study about agriculture in the 
Peruvian highlands the meaningful title: La tierra no da asi no mas. The 
earth does not give without difficulty - you cannot impose just anything 
upon her, let alone demand and expect just anything of nature and the 
living world (see also Salas 1996). Looking back, this modesty 
(recognisable in many places) is in striking contrast with the pretensions 
with which the process of innovation is positioned and legitimised in the 
postmodern period - but I will leave this aside for the moment. 
Looking back, various other features can be recorded. It is remarkable that 
innovations almost always start at a small scale. This not only reduces the 
risks involved, but it also enables 'learning by doing' (Dosi 1988). The 
initial small scale is partly related to the situation of utilising mainly, if 
not exclusively, one's own resources (one's own land, own labour, own 
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knowledge, own savings, own networks, etc.). The latter feature, in turn, 
reinforces the multiformity of (potential) development routes, explored 
and realised through experimenting and innovating (Osti 1991). After all, 
the specificity of the already present resources (irrespective of their 
nature) cannot but lead to multiple modes of unfolding (Jollivet 1988). 
In summary, the process of innovation as it occurs in agriculture under 
'modern' conditions implies a clear balance. The development of new 
constellations ('new realities'), such as C, in Figure 1.4, assumes the 
creation of new (or more clearly specified) resources, and also of new 
combinations of resources and new (or at least partly new) networks. As a 
project, C, is (that is, from the position of the here and now, i.e. seen from 
A's position) a virtual reality. It is not there yet, but it is, presumably, 
possible to create it. 
At the same time, this very confidence makes the project into much more 
than a merely virtual whole. It inspires actions in the here and now (at A 
in Figure 1.4) but also in the future and probably elsewhere too (see X, in 
Figure 1.4). It can and will also inform and inspire the actions of others, 
certainly if the project in question radiates sufficient authority and 
persuasion to create faith, to establish the necessary network (Xj-Q-Y,) in 
the future (C,). Hence, there is an essential balance between, on the one 
hand, what is new, what is unknown, what is still to be realised and, on 
the other, the thus far constructed set of resources and what is knowable 
and controllable. 
In other words, innovation is not the abrupt reorganisation of what exists 
(for an applied analysis, see Van der Ploeg 1993a). Here, innovation 
represents the art of creating something new by making as much use as 
possible of the existing (see, for example, Brush et al. 1981); however, it 
needs mentioning that the 'existing' does change, precisely because it is 
fitted into a new, relevant whole. Voilà, the paradox of the innovation 
process: the less virtual the networks, the higher the chance of creating 
them and, hence, new 'realities' (such as C,). The tension between 
possibility and reality is essential for the innovation process, but a careful 
'monitoring' of the tension is equally essential. Just like an elastic band, it 
cannot be allowed to break. 
At this very point, one of the central differences between 'modern' and 
'postmodern' constellations emerges (between Figure 1.1b and Figure 
1.1c). The definition of macroprojects (or 'megaprojects', following Scott's 
terms) by, and from the position of, one or more expert systems is crucial 
(see Figure 1.5). Such macroprojects are pre-eminently virtual. They are in 
principle disconnected from the identities, resources, projects, and 
networks that apply here and now (at moment X). Here the balance 
between what is virtual and what is real, so typical of the modern 
constellation, is largely if not completely absent. Hence the intended 
innovation can only take place as a comprehensive reorganisation. 

In this book, I will discuss such a macroproject at length: the 
reorganisation of agriculture according to the models developed in the 
expert system in and around agriculture. I use the metaphor of the virtual 


