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1. Overview
It is perhaps not immediately obvious why I should stand here today, even to myself. So I follow my father’s adage: ‘if you don’t praise yourself, nobody will’. I believe Rudy’s father told him the same thing. I start off my presentation by positioning myself with respect to organic agriculture.

I then try to present a number of arguments, each time referring back to statements made by Louise Fresco, Joost van Kasteren and Rudy Rabbinge in their article for the leading Dutch daily NRC/Handelsblad of April 19th, 2005, which has instigated the present debate nearly a year after the fact. The title of their article in English reads ‘Improve especially conventional agriculture. Food security nor environment benefit from organic agriculture’
. This article reflects a position that Rabbinge has taken over the years. I will therefore refer to it as Rabbinge cum suis. This position has strongly affected the policies of Wageningen University This is the reason why the article deserves serious attention. My arguments cover the following areas: 

· Global garden and ecological services;

· Efficiency and the ghost of De Wit;

· The productivity of organic agriculture;

· The importance of institutional factors;

· Implications for WUR

2. Positioning myself
Let me make one thing clear. The fact that I, as a retired social scientist, have been invited to represent organic agriculture in this debate is in itself remarkable and perhaps indicative of the sorry state of organic agriculture in Wageningen. I return to this point at the end of my presentation. 

Given that I stand here, I might as well make the best of it and present the credentials I have in the area of organic agriculture. I was born in a family of artists, which has allowed me to never to be too worried about what Americans call ‘the bottom line’. I did my masters here in Wageningen, with two majors: rural sociology and agricultural economics. I was picked up in Nigeria to do my PhD in Michigan State University on the subject of diffusion of innovations. Since then, I have worked on innovation processes with a focus on small farmers in developing countries, but also in Europe, for example, with respect to the impact of the European Water Framework Directive. I have published two international books with Cambridge University Press
. I have been involved in the supervision of more than 60 PhD students, among whom Louise Fresco, who was then just moving out of sociology, but also including people who have worked on principles of organic agriculture (e.g., Prof. Ton Baars), on the transformation of Cuban agriculture after the collapse of the Soviet Union (Julia Wright), on IPM in rice in Indonesia (Elske van de Fliert) and potatoes in Ecuador (Stephen Sherwood). I have chapters in two of Jules Pretty’s latest books
. I have been involved in several missions for the FAO with respect to its IPM programmes on rice and cotton in Asia, but also for Staatsbosbeheer (the Dutch Forestry Service) with respect to the societal context of some of its nature areas. I am a member of the Board of the International Institute for Environment and Development (IIED) in London. At present, I am deeply involved as one of the Scientific Coordinators in an INREF project called Convergence of Sciences with nine PhD students who work in Benin and Ghana on pathways of agricultural science for poverty reduction among small farmers, covering such areas as soil fertility, IPM, and agro-biodiversity, in food and cash crops. 

But this all this can, of course, not hide the fact that I am not a crop ecologist who is able to check Rudy’s productivity claims in detail, nor a macro economist specialised in global food security. On the other hand, I do have a very wide international multi-disciplinary experience. And I do think that I have some strong arguments why Rudy’s basic claim, that promoting organic agriculture is morally reprehensible because it cannot feed the world, is not only dead wrong from a number of perspectives, but also detrimental to the global position of Wageningen as an ‘life science’ university. 

My own starting position perhaps also needs clarification . I am not an anthroposophist, nor even a strict organic gardener. But I do have a great deal of sympathy for the organic movement because it represents a positive moral force in a world that is rapidly sliding to the brink of disaster on the basis of market fundamentalism, technocratic thinking, and opportunism by the powerful at the expense of the poor. From my research on resource dilemmas, the role of neo-liberal economic thought in agricultural research, and the implications of the fact that humans have become a major force of nature
, I have become convinced that the organic agriculture movement is an important ally in the battle for a sustainable future. I have also become convinced that the point of view voiced by Fresco, Van Kasteren and Rabbinge in their newspaper article seriously undermines the ability of Wageningen University to make a contribution.   

3. My first argument: the Global Garden and Ecological Services
Our planet can survive in a form that supports our existence only as a global garden. There is not a single big tree or an animal higher up in the food chain that can survive unless people deliberately want it. If we look at the past, we might disagree on whether the complex web of life resulted from intelligent design or through evolution. If we look at the future, we cannot escape the fact that the maintenance of that web of life is entirely up to human design. So far that design has not been too intelligent. We have focused in the industrial era in particular on production of food, fuel and fibre as the main outputs of land use. In so doing, we have ignored the increasing need to cultivate and nourish the ecological services on which we depend.

Ecological Services include: provision of food, fuel, and fibre; a stable climate; protection against cosmic rays; the provision of clean and safe drinking water through healthy hydrological systems; an effective carbon cycle, including carbon sequestration; biodiversity, including insect pollination and keeping in check pathogens; purification of the air, etc. 

If one regularly reads such journals as the New Scientist, as I do, one is surprised time and again by the intricate ways by which the impact of human activity threatens to reduce the complexity of the living system on which higher life forms depend. 

Rudy Rabbinge follows his master Cees de Wit in claiming that so-called inefficient types of agriculture, such as organic farming, require more land, and therefore destroy more nature than ‘efficient’ conventional agriculture. What he seemingly undervalues is the bigger systemic picture, the perspective on the global garden. The time when we could divide the world into land for agriculture and land for nature is over. The focus on crop ecology has been replaced by a focus on farming as a constituent of healthy ecological services, for instance as in the Millennium Ecosystem Assessment Report
. The focus on industrial landscapes favoured by Rabbinge is to be replaced with a focus on mosaics. We can no longer afford to ignore the need to actively manage ecological services and it is a shame that Wageningen University so far has not embraced this imperative. 

From the perspective of eco-services management, organic agriculture has great advantages over conventional agriculture. A recent study by David Pimentel and others, and a Dutch report based on it
, have gone into this issue at length. The article by Pimentel et al. is based on a comparative study by the Rodale Institute over 22 years of three systems: a conventional grain-based farming system, an animal-based organic system, and a legume-based system. In other words, this is a much more serious empirical analysis than the outdated crop simulation models on which the arguments of Rabbinge c.s. are based. Here I summarise the points relevant to ecological services. 

Because of the greater organic matter content in the soil, and hence the greater water retention capacity, both maize and soybean in the organic systems did much better during drought years, than in the conventional system. Water volumes percolating through each system were respectively 15% and 20% higher in the organic legume and animal systems than in the conventional system
. Although the input of organic material was roughly the same for all three systems, the organic animal and legume systems retained more carbon in the soil resulting in an annual soil carbon increase of respectively 981 and 574 kg per ha, compared to only 293 kg in the conventional system. In 2004, soil organic carbon content was respectively 2.5 and 2.4% in the organic systems, versus 2.0% for the conventional. Soil nitrogen content was also higher for the organic systems. Nitrate leaching did not differ a great deal between the three systems. But soils farmed with the two organic systems had greater populations of arbuscular mycorrhizae fungi than did conventional system soils, and greater biodiversity in terms of earthworms, etc. Abundant biomass above and below ground in the organic systems helped to enhance biological controls and to increase crop pollination. In the case of maize production, the inputs of energy in terms of fossil fuels, for machinery, fertilisers, seeds and herbicides, were respectively 28% and 32% less for the organic animal and legume systems than for the conventional system. Crop rotations and cover cropping, typical of organic agriculture, reduced soil erosion.  

An aspect not mentioned in the Rodale study is the fact that the local marketing associated with organic agriculture greatly reduces the energy use in what Pretty et al. have called ‘food miles’
. We now not only have smaller studies on the impact of conventional farming on health and environment
, but also national level calculations of the cost of environmental externalities from conventional agriculture in Ecuador, China, Philippines, Germany, UK and the USA
.

Conventional agriculture, with its neo-liberal obsession with cost efficiency, and competitiveness in the global market, is interested in sustainability only in terms of the price squeeze. Van Kasteren, in an article in Spil, provides a good example when he denounces organic agriculture on the ground that consumers in the Netherlands are not buying its products
. I am particularly offended by claims that such technologies as Integrated Pest Management or Conservation Agriculture are part of the mainstream arsenal of conventional agriculture, when pesticide and herbicide sales continue to grow in the heartlands of industrial farming, and are actually being stimulated by GM technologies
.

As we all should know by now, the market fails when it comes to maintaining sustainability. Anyone who has witnessed the hopelessness of African small-scale farmers in the face of lack of opportunity, or who has seen the sewage water that drains out of intensive agricultural areas in the Netherlands, knows that we are on a grossly unsustainable path. With their narrow perspective on productivity per hectare, Rabbinge c.s. ignore the potential contribution of organic agriculture to reduce some of the great uncertainties the Earth faces today, and to increase the resilience of our agricultural systems to surprises such as droughts. Being driven by principles that internalise sustainability
, organic farming is an important leader in the search for alternatives to a world that has been largely messed up by a way of farming driven by a ruthless search for profit under intense cost-price pressures. It is totally incomprehensible to me that scientists can reject organic agriculture out of hand as being ideological.

4. My second argument: Efficiency and the ghost of de Wit
In 1970, Cees de Wit changed the face of agricultural science by his definition of agriculture: 

Harnessing the energy of the sun, through plants, for human purposes. 

This definition heralded a glorious period of inter-disciplinarity at WUR (and elsewhere), especially among the life and earth sciences. It allowed computer-assisted crop modelling to become a powerful tool in the optimisation of production. It provided a strong focus on yield-defining, yield-limiting, and yield-reducing factors. de Wit’s contribution gave a tremendous boost to a whole generation of agricultural scientists and to Wageningen University in general. I remember the man, with his devastating intelligence, progressive outlook, charm and wit, with fondness and admiration. 

But by 2006, we are beginning to have a better understanding of the problems that have emerged as a result of the solutions that he offered. His students focused on developing the best technical means for human purposes, which soon were reduced largely to productivity and resource efficiency. Yield per hectare became the criterion for agricultural development. These foci have been demonstrated to be far too narrow even to explain agricultural development. In fact, the emphasis on yield, and on concomitant competitiveness based on efficiency, when combined with the neglect of the externalities of agricultural production, makes the farming systems in industrial countries unsustainable and does not offer any hope for small-scale farmers in the developing world. ‘Great technological progress in the past half century has not been reflected in major reduction in hunger and poverty in developing countries’
. 

Rudy Rabbinge has in both the article in the NRC/Handelsblad and the IAC report
, exemplified the preoccupation with productivity per hectare. In the IAC Report’s executive summary, it is claimed that ‘a production ecological approach can identify problems and potential solutions for increasing agricultural productivity in priority (African) farming systems’. This statement ignores the increasing evidence that it is not supply factors, such as productivity per hectare, but demand factors, such as market opportunities, that determine agricultural development outcomes in Africa
. I will come back to African agriculture later. 

We now come to a particularly troubling claim, because it introduces explicit values into the scientific debate. In the NRC/Handelsblad article, the key argument of Rabbinge c.s. is that the presumed higher productivity per hectare of conventional agriculture over organic agriculture means that promoting organic agriculture is immoral from a point of view of global food security. This argument is fundamentally flawed on two grounds: 

· Food availability is not the most important determinant of global food security;

· Productivity per hectare for organic agriculture cannot automatically be assumed to be so much lower than for conventional agriculture that it could not feed the global population.

I deal with the first argument below and come back to the second in the next section.

The first argument is supported by the global consensus that it is not the availability of food, but its distribution that matters for food security. Food availability is not directly or simply related to alleviation of hunger or poverty. Even without further technological break-throughs, we produce and could continue to produce (if we ignore for the moment the externalities) more than enough food to provide an average of 2300 kcal a day to every person in the world. We feed enormous numbers of cats and dogs with high quality food. Diseases related to obesity now have become a main threat to public health in industrial countries and are rapidly becoming so among middle classes in developing countries. The price of food has fallen by 40% over the last 40 years in real terms, indicating persistent over-production relative to effective demand. The fact that in the Netherlands an average of ten farm enterprises have to give up every day also does not bear witness to productivity being the factor in the minimum. 

That one billion people remain food-short (less than 2000 kcal/day) and dollar-poor has little to do with the total aggregate food production.  My own experience in West Africa and Europe, leads me to agree with those scholars who demonstrate that it is not total availability of food, but market entitlement and share that are in the minimum. As I will show, in Ghana small farmers could produce a great deal more, given existing technologies. The problem is that the increasing share in demand of urban food markets is usurped by imports from industrial countries, often with the unfair advantage of an export subsidy. Africa now imports 25% of its food grains. 

It is in my view totally misleading, and damaging to the scientific enterprise, to continue to frame the world on the basis of our collective understanding of the 1970s. To explain all agricultural development as technology-limited is a typical argument pars pro toto.  Crop ecology is not the encompassing agricultural science it has sometimes claimed to be. When combined with the neo-liberal market fundamentalism of most Wageningen agricultural economists, a narrow focus on productivity per hectare is a recipe for intellectual marginalisation of our University amidst the ferment of exciting international work on the challenges to agriculture posed by ecosystem and poverty management.  

5.  My third argument: The productivity of organic farming

I have no evidence to claim that organic agriculture can feed the world
. But the evidence that it could not is unconvincing. Prem Bindraban
, Rabbinge’s comrade in arms in these matters, quotes his own simulation model calculations for the Dutch Scientific Council for Government Policy, to show that organic agriculture requires a great deal more land than conventional agriculture. ‘For every hectare of organic crop you need another one to produce crop nutrients. In addition, organic agriculture only delivers 5.5 tonnes (grain equivalent), while conventional agriculture produces 10 tonnes. So for every unit of product you need 4 times the amount of land, in the Sahel 20 times’. His conclusion, ‘if you are really holistic, you look at the possibilities objectively’. Indeed, yes, let us look at this claim objectively. 

Bindraban’s arguments are fundamentally flawed, for the following reasons. 

· Organic yields. There is evidence that organic agriculture in industrial countries can be very productive. The 22-year study by the Rodale Institute in Kutztown, Pennsylvania, comparing conventional with organic, animal-based cropping and organic legume-based cropping (Pimentel, et al., footnote 6), has shown that, after an adjustment period of a few years, maize and soybean yields for all three systems were more or less similar. What is more, in dry years, maize yields in the organic systems were considerably better than in the conventional system because of the higher water retention and percolation in organic as compared to conventional soils. A large proportion of the world’s agricultural land is dependent on erratic rainfall. As a result of global warming, this proportion is likely to increase a great deal and encompass southern Europe and the corn belt of the US. Therefore, organic farming with its attention to SOM content, could well be a much more resilient and safe form of agriculture with respect to global food security than conventional farming with its reliance on chemical fertilisers and soil life killing bioicides. The 10 tonnes/ha that Bindraban is talking about for conventional agriculture have been achieved in the Netherlands under totally unsustainable conditions of high European subsidies, extremely high fertiliser dosages, unsustainable groundwater use, frequent chemical sprayings, and totally unacceptable externalised effects (e.g., in terms of surface water pollution). Claiming that organic agriculture is much less productive than such unsustainable forms of agriculture seems to me unworthy of a science that calls itself crop ecology. 

· Efficiency of land use. Bindraban claims that for every hectare grown with a crop, organic agriculture requires another hectare to maintain soil fertility (e.g., for growing legumes, etc.). The Rodale study also indicates that in the organic systems studied, maize, the cash crop, could only be grown on one-third of the land, as opposed to two-thirds of the land for the conventional system. However, the rotation crops are not without value in themselves, and especially animal production on the land used for restoring soil fertility can be profitable. In the Rodale study, the economic evaluation showed that the net returns for organic maize/soybean rotation and maize/soybean conventional systems, without price premiums for organic, were similar. The net returns for the conventional system were more variable (risky). The total labour costs were about 35% higher for the organic system, but because they were spread out over the growing season, the hired labour costs per ha were similar between the two systems. The mere fact that such evidence exists for me is enough to place a large question mark against the out of hand rejection of organic agriculture. Instead of treating organic agriculture as a small inconsequential niche market of products produced by ideologues for ideologues, Wageningen should consider it as a rich opportunity for innovative research.

· Low external input agriculture. A large proportion of the world’s food producing areas, including most of Africa, consists of farming characterised by (very) small family farms, that have (very) little access to inputs, capital and markets, and that are dependent on rainfall that is so erratic that it is too risky to use expensive inputs such as fertilisers, hybrid or genetically modified plant material, or pesticides. There is little institutional space for the  kinds of capital-intensive and sophisticated precision farming that Rabbinge c.s. talk about. The risk of applying expensive inputs in these farming conditions are exemplified by the plight of the many Indian cotton farmers who are caught in the pesticide treadmill, and who commit suicide when crop failure spells financial ruin and social disgrace. The development of small-scale dryland agriculture, which is crucial for the food security of the world’s poor, has been widely recognised internationally to be dependent on effective low external input forms of agriculture. Pretty et al. (see footnote 18) have shown that 286 interventions to develop small-scale agriculture in 57 poor countries, covering 37 million hectares, have been able to increase productivity on 12.6 million farms, whilst improving the supply of critical environmental services. The average crop yield increase was 79%. All crops showed water use efficiency gains with the highest in rainfed crops. Potential carbon sequestered amounted to an average of 0.35 t C per ha per year. Of projects with pesticide data, 77% resulted in a decline in pesticide use by 71% whilst yields grew by 42%. ‘Whilst it is uncertain whether this approach will meet future food needs, there are grounds for cautious optimism’. In other words, Pretty et al. pose a challenge, perhaps the greatest challenge facing agricultural science today: to enhance the capacity of poor countries to feed themselves by developing the small-scale rainfed family farms that cannot afford to use the kind of conventional high input or precision farming promoted by Rabbinge c.s. It seems to me that organic farming techniques hold tremendous potential and promise, especially for this type of farming. With its Convergence of Science Programme, Wageningen is in the forefront of working on these issues in Africa.

· How much food does the world need? Rabbinge c.s. are not very explicit about the basis for their assumptions about how much food the world needs. They easily assume that the growth in food requirement will necessitate a doubling of the world’s agricultural production. The assumption includes calculation of extrapolated growth in the world’s population, a change of diets to more vegetable, fruits and animal proteins as incomes rise, and a continuing need to feed the dollar poor, especially in Africa, and those affected by war, civil unrest, and natural disaster. The rapid decrease in birth rates in populous developing countries, the rapid aging of the population in the richer countries, new evidence about healthy diets and their increasingly widespread adoption, and the likelihood of profoundly disturbing surprises as global change processes make themselves felt
, suggest that their assumptions are better treated as researchable hypotheses, rather than as a basis for far-reaching and debate-stopping conclusions.

A few additional remarks. Are not Rabbinge c.s. a bit disingenuous when they give the example of Drenthe, Rudy’s home province, where the infertile sandy soils, after centuries of degradation, required 20 to 40 hectares of heath pasture to assemble enough sheep manure to fertilise one hectare of arable land, as an example of how much soil is required for organic agriculture? The Reconstruction Project on these very sandy soils, that is costing the European taxpayer millions of Euros, is designed to correct the destructive impact that modern conventional agriculture has had, especially on such former heath land, in terms of desiccation, pollution of ground and surface water, and in terms of atmospheric deposition of ammonia and sulphuric acid. 

In their newspaper article, Rabbinge c.s. claim great benefits for the ‘ecologisation’ of conventional agriculture, by which they mean the borrowing of techniques from organic agriculture by conventional agriculture, resulting in efficiencies of input use. Such efficiency gains are especially claimed for ‘precision farming’. Two arguments stand against these claims. First, Dutch farmers, who are in the conventional view very cost-effective by international standards, are very aware that their practices are hugely polluting and destructive of aquatic ecologies, as is evidenced by their strong resistance to the European Water Framework Directive, which aims at a good ecological status for European water catchments by 2015
. They are not adopting precision farming as the ‘solution’ for fixing the problem of externalities. Secondly, precision farming with its reliance on GPS, and computer-aided application of chemicals, will continue to be out of reach for the average small-scale farmer in the developing world, as we have observed. To claim the benefits of precision farming as a reason for preferring conventional farming over organic farming is like preferring automobiles to public transport on the ground that, one day, automobiles might run on water. 

6. My fourth argument: The Importance of Institutional factors
Mortimore and Harris (see footnote 17) have taken the dominant narrative about soil depletion in Africa, to which Wageningen scientists Stoorvogel and Smaling have made major contributions, as a hypothesis that they have tested in four major West African cases: Nigeria’s Operation Feed the Nation; the Diourbel Region in Senegal; the Maradi Department in Niger, and the Kano Close-Settled Zone in Nigeria. They come to the conclusion that the dominant soil fertility narrative fails to predict or characterise adequately the long-term productivity or performance of the smallholder systems reviewed, even if they are climatically and/or demographically stressed. The soil nutrient depletion scenario (with its focus on supply-side factors) has 

‘less predictive capability than macro-economic policy and demand-side factors. New scientific knowledge justifies more nuanced policy statements and debates. The dominant narrative of soil fertility in Africa therefore needs revision. Soil fertility cannot be treated at the sectoral level alone. African farmers have achieved a great deal against the odds. The best policy strategy for African soils is therefore to create an enabling environment for private investments –by smallholders – across a range of their natural resource-based livelihoods’. 

Our own research in Benin and Ghana
 has made it very clear that it is one thing to develop technologies that fit within the very small windows of opportunity that farmers face, quite another to stretch those windows of opportunity in terms of services, markets, credit, and so on, so that they could drive the development of a more sustainable agriculture sector. 

Notwithstanding the small windows of opportunity, millions of farmers have tried to make the best of it. Professional observers often call Africa’s agriculture ‘stagnant’ (e.g., IAC, 2004: xviii, footnote 16) and observe that food production per caput in Sub-Saharan Africa has gone down by 0.2% per year over the past 20 years - although the last 10 years has seen a slight reversal, to an annual per capita increase of 0.3%. However, throughout this period, the population grew by more than 2.5% per annum. In other words, far from being stagnant, African agriculture has largely kept up with rapid population growth, notwithstanding major impediments, such as war and civil strife, the HIV/AIDS pandemic, and the droughts that threaten agricultural production over large areas
. The expansion in output has largely occurred without the aid of fertilisers and in the face of reduced labour availability as rural populations have shifted to the towns and cities.

We have seen that the dominant narrative claims that African farmers have only been able to keep up with population growth by mining their soils, and eating their natural capital. This observation is a major basis for Rabbinge c.s. to conclude that organic agriculture cannot feed the word, and that it is, in fact, immoral to promote it. As we have seen from our review of Mortimore and Harris (2003), careful research shows that the universalising claims of this narrative need to be rejected and that, instead of focusing on supply factors, such as soil fertility and other technological issues, an effective response to Africa’s predicament must be sought much more in institutional ‘demand’ factors, such as access to markets and conducive policies. 

The nature of institutional factors is demonstrated by an analysis of the African markets for food staples. Such an analysis shows that there are no major domestic marketing outlets for surpluses in countries where up to 70% of the population is in farming. Urban demand is relatively small and domestic opportunity typically is pre-empted by cheap imports of agricultural commodities and food. Maize can be imported into Kenya at a price that is 20% lower than the cost price of the best local farmers. In Ghana, imported American rice, subsidised to almost 70% of the cost of production, has not only replaced locally produced rice but is also beginning to have substitution effects on other local food crops. The Ghana government is responsive to urban electorates that appreciate low food prices and has replaced a minister of agriculture who wanted to champion the cause of Ghana’s rice farmers. Africa today imports about 25% of its food grains (IAC, 2004:195), not because food cannot be produced but because it is not economic for its own farmers to do so. Lack of access to markets is disqualifying African agriculture from making a contribution to food security, not the promotion of organic agriculture or other technological issues.  

The importance of institutional factors in the development of agriculture in developing nations (e.g., government policies that support farming instead of considering it as a source of revenue) is further underlined by a careful analysis of Cuba’s adaptation to the collapse of the Soviet Union
. The virtual total cut-off of food imports, petroleum and inputs, coupled to the trade sanctions imposed by the US, forced Cuba to make a rapid transition to food self-provisioning largely based on low-input, if not organic methods, that included urban horticulture, animal traction, production and reliance on bio-fertilisers and -pesticides, and a host of other measures. This approach helped to turn around the crisis and double food production between 1994 and 1999.  

By their focus on productivity per hectare as a predictor of the ability of the world to feed itself in the future, Rabbinge, c.s. adhere to a very narrow technocratic view that ignores the important role of institutions.  Crop ecology is a very necessary but not a sufficient science to deal with the complex human ecological predicament. And crop simulation models developed in the eighties and nineties do not suffice to make important pronouncements about the ability of organic agriculture to feed the world. 

I must add to this that I am firmly convinced that also the organic movement focuses too much on technology and neglects the importance of institutions. Thus it makes a tremendous fuss about issues such as the integrity of the organism, but has little to say about the marketing of organic products (which are claimed to be bundles of ecological services). Organic farmers are mostly selling their products as if they were ordinary commodities on the agricultural treadmill 
, and yet it is the treadmill that forces farmers to externalise their environmental and social costs.           

7. Implications for Wageningen University
I have hinted at the implications for Wageningen on several occasions in the above discourse. Of course, Fresco, Van Kasteren and Rabbinge have spoken à titre personnel when they wrote their article. It is especially unthinkable that Fresco spoke on behalf of FAO. But the reputation of the three authors gives special weight to the newspaper article. Fresco is one of Holland’s highest placed international civil servants with the UN. Van Kasteren is chairman of the Dutch Royal Agricultural Association (KVL). Rabbinge is not only a prominent Wageningen professor, but also a member of the Dutch senate, and head of the international graduate school of Wageningen University. When three such eminent representatives of Wageningen write an article that totally rejects organic agriculture as a serious alternative, it cannot fail to have repercussions for the way in which the world looks at Wageningen.  

I feel I have brought enough evidence to the table to claim that the three authors have done Wageningen a great disservice. Although I have, as said, no proof that organic agriculture can feed the world, there is also no evidence that it cannot. A narrow perspective based on productivity per hectare, as used by Rabbinge c.s., is certainly not a basis for rejecting organic agriculture, or claiming that it is immoral to promote it. 

The treadmill
 forces farmers to externalise environmental and social costs, and in the end spells the demise of all farmers who cannot compete with the most efficient in the world. This process alone causes thousands of farmers to give up every year and leads to the taking out of production of enormous quantities of very productive land. We can see this in the Netherlands. In contrast, the organic movement actively seeks for a more sustainable ‘societal contract’ for agriculture that takes account also recreational and landscape values, the ‘liveability’ of rural areas, the cultural value of traditional landraces, and the value of local food cultures. To call these values ‘ideological’ or ‘subjective’, as if a focus on technocratic solutions and productivity is not also a value choice, is one-sided. 

The organic movement represents individuals, farmers, consumers, researchers and others, who seek to develop forms of agriculture that are sustainable and that would allow us and other species to survive. By the position they take, and by obstructing the development of organic agriculture in Wageningen, Rabbinge c.s. alienate this very important, intelligent and highly motivated group of people. 

Once upon a time in the last century, Professor E. Goewie, the professor of ‘ecological agriculture’ who was later ousted from his position, drew to Wageningen 70 students who wanted to study organic agriculture and who were attracted by his commitment and charisma. Fresco, who was the professor of agronomy at the time, only attracted five. From then on, all agronomic teaching in Wageningen was called ‘ecological’. By failing to build on Goewie’s initiative, we today have a course on ‘Biological Production Systems’ that will be closed down because students who want to study organic agriculture are no longer attracted to study in Wageningen.  

8. Executive Summary
Here I list the main arguments I have used in this discussion of the newspaper article by Fresco, Van Kasteren and Rabbinge in which they claim that organic agriculture cannot ensure global food security in the future. 

· Food, fibre and fuel are only few of the many ecological services required for the survival of humans and other sentient beings. The empirical evidence shows that organic agriculture does a much better job than conventional agriculture in supporting a diverse bundle of ecological services. Especially important for an uncertain future seems to be organic agriculture’s much greater ability to sequester carbon by increasing SOM and so to retain soil moisture. To take into account only productivity per hectare as the criterion for judging the contribution of organic agriculture to food security seems to ignore its ability to reduce the risks posed by global change.

· The use of productivity per hectare as the criterion for rejecting the value of organic agriculture, beyond its role as a niche market for ideologues, ignores the widespread consensus that it is not the total availability of food but its distribution that is the bottleneck in food security, especially for the food and dollar poor. As Amartya Sen said: ‘Starvation is the characteristic of some people not having enough food to eat. It is not the characteristic of there not being enough food to eat’.  

· I have no evidence to claim that organic agriculture can feed the world. But the evidence that it could not is unconvincing. The claims based on Wageningen crop simulation models can easily be refuted on the basis of international longitudinal empirical research. In industrial countries, on good soils, organic agriculture can be as productive as conventional agriculture in terms of tonnes per ha (i.e. not taking into account the contributions of the former to the internalisation of social, ecological and environmental costs). In developing countries, organic agriculture with its focus on low external inputs, has huge demonstrated potential for increasing the productivity of the millions of rainfed farmers who cannot afford conventional high input agriculture, let alone precision farming, and who have no access to inputs to begin with. 

· Using productivity per hectare as the criterion for rejecting the ability of organic agriculture to grow enough food to feed the future world population is a technocratic argument that ignores the growing international evidence that institutional factors are the real bottleneck in making the most productive use of agricultural assets, both in industrial and developing countries. Lack of access to markets, for example, can be said to disqualify most of African food farmers from making a contribution to global food security. 

Given these arguments, it seems totally unjustified to claim that the promotion of organic agriculture is immoral, as Rabbinge has repeatedly done in the past. Even if there is evidence that organic agriculture can feed the world, there is ample evidence to show that there is no reason why it cannot. What is more, organic agriculture holds much greater promise of achieving sustainable land use, than market-driven, cost externalising, conventional agriculture. Organic agriculture is a rich arena of research and debate about the future. It attracts intelligent, highly motivated and concerned scientists and students. The one-sided technocratic stance of Fresco, van Kasteren and Rabbinge has done a disservice to Wageningen University by alienating the organic movement. Their out-of-hand disqualification of organic agriculture stops argument. Organic agriculture is a rich area of research that could bring more new élan to Wageningen than the continued focus on precision farming, genetic modification, and other ‘life science’ that many members of the organic movement would like to consider ‘death science’.    
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