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This paper is based on a research project under DARCOF II (Danish Research Centre for Organic Farming) and is at the same time a Ph.D. project in progress running from july 2002 – july 2005. The aim of the research/Ph.D. project is to analyze the future development of the Danish organic food sector with two agro-commodities as case studies:

· Organic vegetables

· Organic pork

Emphasis is placed on identifying the economic forces and changes within the chains in combination with the macro-social foundations, which sets the regulatory framework for the economic behaviour among individuals, firms and consumers along the network of the chosen chains.

The organic vegetable supply chain is so far the first chain under examination, and it is the present results from this research that will be presented in this paper.

1.  Theoretical context.

The theoretical approach adopted in this research project is structured around Williamson’s ‘four levels of social analysis’ (Williamson, 2000) - but only using the first three.

The first level of analysis is focusing on how and why resources, prices and quantities are allocated and optimized at firm/farm level as they are. The second level is focusing at the governance structure, dealing with contracts, market power and transactions along the supply chain. The third level is about the institutional environment concerning formal rules, property rights, bureaucrazy etc. 

Within each level different theory is applied as shown in figure 1. 

The purpose of combining different analytic levels and different theoretical approaches into the case stories is first of all an attempt to overcome some of the barriers in social science of studying either structure or agency. Secondly, it is an attempt to reduce the deterministic interpretations of agency often inherent in theories looking at structure alone as well as the dangers of oversimplification or extrapolation of structural changes in society based on individualistic behavioural assumptions. Third, it is an attempt to ‘catch the logic’ and dynamic behaviour of the economic agents interacting within certain institutional settings, and thereby being able to say something valuable about future trends concerning organic food- and farm production.

The overall challenge is to make the three levels of analysis and the chosen theories interact.

	Figure 1.
Analytic and theoretical approach
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1.1 The farm level.
At the individual farm/firm/household level theories on ‘Property rights of the firm’ and ‘Nature’s Time’ lays the foundation for explaining agency behaviour.

From a property rights (of the firm) perspective the private ownership of the farm gives the farmer specific residual rights of control over the use and disposal of the different capital inputs. These rights of control automatic transform specific and residual rights over the net earnings - and hence power.

In a competitive capitalistic market economy farmers will loose property rights over time unless they accumulate property. This is illustrated in figure 2, where the number of farms from 1990 to 2001 has declined with 14.000. At the same time the farms that remain on the market have grown on average with 24-hectare pr. farm.
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In figure 3 the terms of trade in farming has been illustrated.  With the year of 1990 as an index of hundred the prices on all farm products have declined to 77. At the same time the cost of the factors of production have risen to 117. The only immediate option for the farmers to compensate for this negative term of trade is to grow in production.

Figure 3: Terms of trade for Danish farmers from 1990 to 2003 (FOI, 2003)
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This ongoing pressure on the individual farmer’s property rights will motivate some farmers to find alternative ways to survive as a full time farmer. Organic farming as an alternative option is carried by two major motives:

1) By shifting to organic production methods, the farmer gets access to a critical resource. This 

access gives the organic farmer the opportunity to specialize her human capital to the 

resource and make herself valuable and hence control over the critical resource. This control over a critical resource (organic production methods) generates a source of power, but gives no new residual rights. In other words, the organic farm production can be an alternative to conventional production methods securing higher residual earnings for a time, but it is still part of a capitalist market economy with its competetive pressures on property rights and residual earnings.

2) The choice of organic production are also motivated by a counter reaction to alienation or 

exploitation encountered by the farmer either from farm specialization, loss of residual 

rights, environmental degradation, deteriation of animal welfare, or a loss of rural 

localities by the steadily accumulation of production on a decreasing number of farms. The 

counter reaction within the organic movement will therefore emphasize alternative 

transaction processes resting on trust, traceability and cooperation, and more 

environmentally secure production methods.

Alienation in Marxian theory is a term used to describe the way modern people are separated from the broader goals of the manufacturing process in which they participate. In the domain of work it has a fourfold aspect: Man is alienated from the object he produces, from the process of production, from himself, and from the community of his fellows. In the organic food production, alternative market organizations, emphasizing altruistic transaction processes as well as social regulated farm productions, are therefore concieved as a counter move trying to overcome alienation or exploitation.

Following this line of thought, connected to the property rights theory, alianation is related to loosing control of specific residual rights. Since these rights are connceted to the ownership of the firm’s physical assests, and threfore the right to residual earnings, alianation can be explained as a function of loosing control over the firm’s physical assests.

Choosing a simple model approach shown in figure 2 alianation (A) is a function of inputs (x) in control of the farmer. The less the farmer is in control over the inputs used in production, the more alienated the farmer will be:

Figure 4: Farmers alienation as a function of his control over inputs.
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The drive behind the individual farmer to shift to organic production as a countervail to alianation and regain power is first and foremost caused by the on going push in capitalism to shorten Production Time and /or raise output. 

In agriculture Production Time consists of two parts: One period when labour is engaged in production and a second period when the unfinished commodity is being produced by nature itself. Two examples of this could be the maturation of cereals in the field or the pregnancy period of livestock. Since the intervals when labour is not being used create neither value nor surplus value, there is no growth of capital during production time when it exceeds labour time. Therefore it follows: the more production time and labour time coincide, the greater the productivity and self-expansion of capital in a given time period (Mann,1990, 34).

	Figure 5.
Production Time in agriculture.
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In figure 5, Production Time consisting of both Labour Time and Nature’s Time is illustrated. Production Time can be prolonged due to drought, pests or other more uncontrollable reasons inherent in Nature, so Unsteady Nature Time have been added to the total Production Time. The arrows show the deliberate attempts mainly by research and other efforts to reduce Production Time either by shortening Labour Time or the time it takes for Nature to produce a certain Agro-commodity. Human attempts will more specifically be innovations from farmers, agro-corporations and researchers as well as governmental economical schemes all trying to help agro-capital getting a better and less riskier profit. These attempts could also come from an indirect pressure via retailers and food processors squeezing farmers on price premiums and specific requirements on production size and time deliverables.

Attempts of making Labour Time coincide more with Production Time would typically be specialization, divisioning and enlargement of the agro-production so the farmer or farm workers only have one or few work processes. For example, one farm takes care of farrowing, another only producing hogs etc. Shortening Nature’s Time could be new genetics and feed systems speeding up growth, whereas reducing Unsteady Nature Time could be the implementation of technologies like pesticides, GMO, Precision Farming (GPS: Global Positioning System) etc.

In contrast to an industrial production made from non-living raw materials, commodities in agriculture are living species that automatically slows down the reproduction (turnover) of capital. Since firms extract profits during each turnover of capital, they can only use these profits to replenish and expand their production when the production cycle is over and the product sold.

However, the circuit of capital in agriculture and the relation to turnover time is not only different to the industry of non-living materials. The different agro-commodities also differ considerably to each other regarding Production Time as well as Labour Time in use.

In figure 6 the Production Time of hogs and wheat is shown. The turnover time for hogs can be almost four times pr. Year, whereas for wheat it is only one (in the Northern hemisphere at least).

	Figure 6
  The number and length of production cycles for wheat and 

                 hogs during a one-year season
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The two examples, one a plant the other an animal, holds that in general it has only been possible to shorten Production Time on animals, whereas in plants the push from capital has been to raise output (higher yields). 

In table 1 a few examples of increases in productivity on animals and plant are illustrated. Information on yields in carrots are being collected at the moment.

Table 1.


Rise in productivity of different agro commodities from 1980 to 2004

	
	1980
	2004

	Broilers
	31 g/day
	50 g/day

	Fatteners
	725 g/day
	833 g/day

	Winter wheat
	5.000 kg/ha
	7.230 kg/ha


These differences on production cycles, differences in Unsteady Nature’s Time and how perishable various agro-commodities are after harvest could be important key components explaining why we see variations between markets, contracting and/or vertical ownership of farm production itself. The more production cycles and the more Nature’s Time is controlled, it follows that Agro-production could be more capital-intensive and open for various type of vertical integration and ownership. Furthermore, the fewer cycles and the less the uncertain effects of nature can be controlled, the more farming will be dominated by family production as well as part time farming. It also follows that the risk burden on capital investments and capital reproduction will be placed as much as possible on the farm owner himself.

Douglas & Lueck (2002) have made similar findings on their research on contracts.

They conclude that 

“ farming is dominated by family production when the random and systemic effects of nature cannot be controlled. Mother Nature not only provides an opportunity for moral hazard but also limits the possibilities of specialization. Generally speaking, farm production provides many opportunities for moral hazard and few for exploiting economies of size. Thus farming is fertile ground for family production” 
.

When it comes to Nature’s Time, time does not always stop at the farm gate though. For many agro-commodities Nature’s Time continues and will influence durability, storability, transportability, and the possibilities for global mobility along the agro-industrial food chain. 

As Masten (2000) points out:

“Probably the most conspicuous attribute distinguishing agricultural goods from other commodities is their perishability. Virtually all unprocessed and many processed foodstuffs have limited shelflives.Much of the coordination task in agriculture is related either directly or indirectly to assuring thatfoodstuffs are produced, processed, and distributed in a timely fashion…..Variations in the inherentstability of agricultural products and the costs of preserving them are likely to be important determinants of organizational form in agriculture”

Nature’s Time, Production Time and Organic farming

What connections does different production cycles and differences in capital-intensive production systems have on organic farming?

First of all, the consequences of agro-capital’s ongoing push for shortening total Production Time will at a certain point lead to different types of constraints. This is illustrated in figure 7. where constraints are encountered on efforts trying to raise Labour productivity, constraints concerning nature’s biological limits, and spatial constraints encountered from trying to raise output. These constraints can at some point lead to various types of societal conflicts (or externalities) conceived as alienation from how food is produced, environmental degradation, food safety and animal welfare problems as well as concerns for the marginalization of farmers and rural areas. 

Figure 7: The connection between farming and various production constraints.
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Organic farming can in this respect be viewed as a counter reaction to these conflicts. The rules and regulations set up by the organic farmers and consumers themselves are in many respect counter rules that either extends Nature’s Time, Labour Time and thereby total Production Time, or sets up constraints on output by limiting certain productivity increasing technologies. These include rules about animal welfare with regard to space and access to the open air, ban of certain pesticides, limits to fertilizer use, etc. The labelling and branding of organic products gives access for farmers to regain control (and hence power) over net earnings. 

In table 2 differences in productivity between conventional and organic farming is shown for certain agro-commodities.

Table 2:


Productivity differences between organic and conventional, year 2004.

	
	Organic
	Conventional

	Broilers
	24 g/day
	50 g/day

	Fatteners
	3,16 FE/kg growth
	2,86 FE/kg growth

	Winter wheat
	4.700 kg/ha
	5.000 kg/ha

	Winter carrots
	35 ton/ha
	50 ton/ha


In the household, Production Time (buying and transforming food commodities into a meal) is a constant trade-off between time for leisure (buying convenience food) and time for preparing food. Food manufacturing’s appropriation of human and cultural capital (social habits of making and enjoying a meal) by either introducing time competitive convenience food, or substituting good raw materials with food ‘make up’, can eventually make the household feel alienated as well as exploited. The household looses its residual rights of control over net earnings (wage). Public food scares can at the same time reveal this loss of control and power, and create an awareness of alienation and exploitation in the social relations from ‘farm to fork’. By shifting to organic foods the consumer can regain access to her human and cultural capital and hence a sense of control and power. But there is a limit to how much time the consumer can/will spend on securing control (limiting alienation) on how food is produced.

This is illustrated in figure 8.  The total time spend on producing and consuming food from ‘farm to fork’ is 1. The less the consumer herself is using of this time, the more alienated the consumer will feel and the more disutility the consumer (C) will get. This is shown by the rising Ac-curve moving to the right. There is a limit though to how much even the organic consumer wants to be in control of the process from farm to fork, and hence trade production time with time for leisure. Somewhere along the supply chain she will meet the farmer.

The organic farmer (f) himself will feel less alienated the more he is part of the time process from ‘farm to fork’, and the more utility he will get from being an agro-food producer (falling disutility). This is shown by the downward Af –curve. 

Figure 8: Where the organic consumer meets the organic farmer.


The aim of the further work in the Ph.d. project is to make use of the empirical results, and produce a more numerical model that can explain various changes on the market for organic foods.

1.2 The supply chain

Farms, firms and households are not solitary islands. They are often bound in a social and economic network or a specific supply chain. The supply chain as a second analytic level is therefore applied.

For the theoretical analysis of the two supply chains three dimensions from the Political Economy on studies in Global Supply Chains are applied:

              Dimension

Theoretical approach
· The governance structure
Transaction cost theory

· The market structure
Industrial Organization

· The input-output structure
Actor-Network Theory

Within each dimension a theory is applied to explain different outcomes. The aim is to catch the dynamic interaction between various economic actors along the nodes of the supply chain. From the property rights literature we know that there are costs of defining, protecting and exchanging property rights. These costs are named transaction costs and when it comes to agriculture certain types of transaction costs follows with producing and distributing food. The type of transaction costs will influence the governance structure of the firms along the supply chain.

Often the agro-supply chain looks like an hourglass lying down with markets changing from oligopoly, to full competition, to bilateral oligopoly, to full competition. The literature on Industrial Organization can contribute with explanations on firm behaviour when markets are imperfect, and help explain the different types of costs protecting property rights along the supply chain. An often seen approach from farmers to secure their property rights and lower transaction costs is to vertically integrate downstream and form various cooperative governance structures. The studies so far in this Ph.d. project shows that it is more the market power from the supermarkets wanting to lower their own transaction costs, that forces the outcome of various governance structures among the farmers. Either as an alternative countermove or a subordination to the demands of the supermarkets.

To map out the input-output structure of the chosen supply chains the post-modern Actor Network theory is applied. The Actor Network Theory offers a radical view on heterogeneous organizations or networks, consisting of both human and non-human actors, and how the interactions between them depends on both the quality of the actors and the network context of interaction.

1.3 The institutional frame

Neither the farm/firm/household nor the whole supply chain is an entity flying alone by itself in space. It is part of an institutional setting or a society, which is the third an last level of analysis. To explain how the institutional frame also interacts with changes in the chain as well as individual firm behaviour, the theory on Food regimes from the political economy is applied. The main starting point is the argument that nation-states play a crucial role in regulating capital accumulation, which means regulating investments to build up capital assets. The theory sees differing ways in which capitalism is regulated as historically specific ‘regimes of accumulation’, and this is reflected in a certain historical mode of production and consumption illustrated in figure 9.

The theory is applied to give perspective to the assumption that the growth success and the values of organic farming are shaped during the crisis and the decay of the ‘agricultural welfare state’ in the second food regime during the 1970-80’s where organic farming has its ‘take off’. A new mode of regulation is under way in the third food regime, which in very broad terms will be shaped by the outcome of the social conflict between a more private or a more democratic global regulated regime (Goodmann & Watts, 1994). The private regulation being pushed forward by transnational corporations (TNCs), and the latter supported by various interest groups, NGO’s in nations states. The type of global regulation will have an important impact on organic farming in the future, and raises new fields of conflict within the organic farm movement itself. This goes for questions on free trade contra local or regional protection, and questions on sustainability when products are flown from the poor South to the rich North etc. The question of future development paths for organic farming has to be seen in a more global perspective.

Figure 9: The first, second and third food regime and their historical time period.

The Food regime theory has been critized for concentrating on too few commodities and countries for a complete reading of global food development (Goodmann & Watts, 1994; Bager, 1997). As a result the idea of one Food regime fails to accommdate the differentiated experiences of nation states in the way that farmers are being integrated into the world food system. On regulation, rural regional and national political organizations continue to influence law making, but the Food regimes litterature tends to downplay the continuing importance of national and, particularly, local regulatory processes in their accounts of international regulation (Atkins & Bowler, 2001).

Interesting though is it that FAO on its perspectives on world agriculture towards 2015/2030 dicusses globalization within the same historical time context as the Food regime theory does (FAO, 2003).  From a FAO perspective globalization is seen as a process of waves that occur when new technologies are widely adopted around the world. “The first wave of rapid global integration began in the second half of the nineteenth century and was brought about by a combination of breakthroughs in transportation and communication technologies” .... “Agricultural trade was further accelerated by the advent of the railways, which resulted in a further and sharp reduction of transportaiton costs within continents. Lower transaction costs heightened competetion and brought about not only significant downward pressure on prices, but also a growing convergence of commodity prices across continents” (FAO, 2003, p. 266). This is quite similar to the descriptions of the first Food regime.

Between the first and the second wave of globalization a backlash occured with the end of the First World War, and trade policy went into reverse and many nations stepped up border protection. In the Food regime theory this is seen as a crisis in global capitalist expansion. “The experience gathered from the reversal to protectionist policies during the interwar period gave an impetus to a new wave of internationalism after the Second World war” - running from 1945-80 – where “the new wave of trade liberalization was”...”more selective both in terms of countries participating and products included” (FAO, 2003, p. 267). In the Food regime theory this will be the second food regime with its national protection of agriculture along side the international liberalization on trade and tariffs concerning industrial products through GATT.

“The last two decades of the twentieth century marked the beginning of a new wave of globalization. Like the first wave about a hundred years earlier, it was brought about by a combination of lower trade barriers and numerous technological innovations that strongly reduced transaction costs for movements not only of goods but also people and capital” (FAO, 2003, p.268).

Similar to the advocates of the Food regime theory concerning the drive behind the third food regime (Friedmann & McMichael, 1989; Bonnano et al, 1994) FAO claims that alongside the expansion of trade flows, another feature of globalization has been the rapid growth in international capital flows: 

“Trans-national corporations (TNCs) have been the driving force behind the rapid 

development and foreign direct investment (FDI) is the main instrument through which TNCs expand their reach beyond national boundaries. Through FDI, TNCs affect production levels and composition, production technologies, labour markets and standards, and eventually also trade and consumption patterns” 

(FAO, 2003, p. 273).

In the World Investment Report 2002 from UNCTAD, FDI rose from $ 1.721 trillion in 1990 to $ 6.582 trillion in 2002 (UNCTAD, 2002).

How to measure or document that globalization, as a new regulation regime, will have an effect on organic farming in a Danish context, will be discussed in paragraph 3.

2. Methodology

While more conventional approaches in the study of agriculture have tended to focus on micro-level forward and backward linkages in the production of agriculture, the aims of this research project methodologically is a supply system analysis, which provides a more multifaceted understanding of the dynamics of the organic agricultural sector.

In accordance with the supply chain approach, the starting point will be the chain - from farm to table - as the macro unit of analysis. Within the supply chain the various nodes of the ‘chain’ are being identified, looking at the internal dynamics of each node, such as production and distribution, as well as the linkages between the levels of the chain. In particular, how changes in one node of the chain affect strategies and outcomes in other nodes are being examined.

The following supply chains are chosen as case studies:

- organic vegetable production

- organic pork production

To highlight the interaction and market power relations between actors at different levels within the two chosen commodities, the food chain analysis is conducted by interviews, economic data on accumulation of money and property as well as identifying networks and various governance structures. 

The interviews are being carried out together with key players among farmers, handlers, retailers, processors, restaurants, the organic farm association and organic consultants. The interviews are structured around questions that focuses on production, sourcing, and marketing strategies, the constraints and opportunities of organic enterprises, and the historical and future trends in the chosen sector. 

3. Case: The organic vegetable supply chain.

The main focus points from Political Economy in addressing supply chains studies are:

· the input-output structure

· the market structure

· the governance structure

Following this approach official data from ‘Statistics Denmark’ ( 2000) has been gathered first of all to get an overview of the production structure. As figure 10 shows the production of organic vegetables in Denmark were 33.847 metric ton, which was 22 pct. of the total vegetable production at 151.576 metric ton. The organic farm vegetable area was 1.142 hectare, which was 20 pct. of the total farm area producing vegetables, and the amount of farms producing organic vegetables was 143, which amounted to 20 pct. of all 712 farms producing vegetables. 

The regional share of the production, farm area and number of farms, was approximately 40 pct. on the islands of Fun and Zealand, and 60 pct. in Jutland.

The import/export numbers are for the first time to be published by ‘Statistics Denmark’ this summer.

Figure 10: The production structure of organic vegetables (Denmark 2000).


From the overall production structure the next thing was to narrow down which specific commodity in the organic vegetable chain that should be analyzed.

In table 3 a list of the ‘top ten’ most produced organic vegetables in Denmark has been made. 

	No.
	Commodity
	Ton
	Ha
	Number of farms

	1

2

3

4

5

6

7

8

9

10
	Carrots

Onions

Iceberg salad

Chinese cabbage

Winter cabbage

Red cabbage

Beetroot

Celeriac

Cauliflower

Squash
	19.190

3.070

2.282

1.185

1.025

751

622

501

388

188
	538

125

78

39

27

29

22

26

33

6
	73

66

15

4

16

27

43

35

10

16


Tabular 3: ‘Top ten list’ of most produced organic vegetables in Denmark (2000).

From the ‘top ten list’ two vegetables have been chosen:

· carrots

· iceberg salad

The reason for choosing carrots is because, it is the most produced as well as sold organic vegetable in Denmark. Organic carrots have a market share of 13 pct. 

Iceberg salad has been chosen to see if the short production time and little durability after harvest (compared to carrots) would have any specific impact on the trading and market structure.

Tracking down the key nodes of these two commodities made it possible to draw out a more specific input-output structure of the organic vegetable chain as a whole.

In figure 11 the key nodes of the chain are outlined. An interesting thing concerning the key nodes is that they are not an isolated entity by themselves. Some producers are also packing the vegetables, and again a few producers are both packing for other producers as well as marketing the vegetables. The marketing can be either through a privat corporation run by the farm or go through a farmer’s cooperative.  Direct sales to the consumer through a farm shop is also an option found along side the other marketing schemes.

Figure 11:  The input-output structure of the organic vegetable chain.

Further progress.

At the moment interviews are being carried out with agents along the key nodes. The qualitative interviews are so far confirming the theory on alienation/exploitation as a motive and a countermove for farmers to start organic production.

Prices on organic carrots over several years are being collected to confirm the general downward pressure in terms of trade for farmers. This documentation will be combined with the qualitative interviews in the questionnaire about the pressure on property rights and how the entrepreneurs assess their own and the future possibilities for the organic vegetable farmers.

The question on how to document the effect of a new globalization regime on organic food and farming is being considered to be through showing the growing market power of the supermarkets and their transaction strategies. This could be done by combining the qualitative interviews of the organic farmers together with selective research on the investment strategies among the major players of the supermarkets. This would show firstly a “Europeanization” in mergers (accumulation of property) among the supermarkets in Europe, and secondly that they are also placing FDI in markets with growing purchase power in Eats Europe as well as particular countries in Asia and Latin America.
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