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Abstract  

Scarce resources can be saved if goods are produced in locations most suited to their production and transported to consumers across international borders. However, some national organic agencies favour consumption of locally-produced products. This can have unnecessary environmental costs. The issue is illustrated with an example of Australian and German organic wheat consumed in Europe.

Introduction/Problem 
Although concerns about local production and consumption have been heard for many years in the organic movement, they have increased in intensity over the last few years. The idea behind it is that local consumption would cut down on transport costs, and therefore be better for the environment. While organic organisations may campaign for consumers choosing locally produced food (see, for example, Soil Association (2002)), the case for reduction in resource use through producing goods as efficiently as possible (through specialisation of production and international trade, see Vanzetti and Wynen (2002)) seems forgotten or misunderstood. Purchases of locally-produced products at higher prices than those which international trade allows can accentuate non-optimal resource use to the detriment of producers and consumers — and environments — in all countries. The concept of the “whole life cycle” evaluation in terms of resource use is well established (Meier-Ploeger, Kjer and Simon, 1996), yet its importance is rarely mentioned when the issue of local food consumption comes up. Furthermore, exports of organic goods provide an important opportunity for many poor farmers in developing countries.

For international trade, transport is required, the price of which may not reflect the true costs to society. Most forms of transport cause some pollution that is not paid for by the users of the transport system. Noise, air pollution and road damage are some obvious examples. A further argument is that transport costs are wasteful, as transport is dependent on a non‑renewable resource, oil. Implicit in this is the view that oil is underpriced.
Methodology
The total cost of production encompasses all resources used, both on-farm (production costs) and off-farm (environmental costs). This paper concentrates on the on-farm use of resources for wheat production, comparing data from Germany and Australia. For the purposes of this paper, environmental costs are assumed to be similar in the two countries. Adjusting the production costs for transport, in which transport-related externalities are internalised, gives an estimate of the total on-farm use of resources to produce grain in the two countries and to get this wheat to the country of the consumer. A sensitivity analysis indicates the order of magnitude of the externalities of transport that needs to be assumed to warrant a policy of local consumption. 

Results and brief discussion 
Production

Table 1 shows a breakdown of the costs of production of organic wheat in Germany and Australia. Actual costs per farm depend on many factors such as location (soil type and weather), policies (influencing, amongst others input prices) and exchange rates. The figures in the table show average figures from surveys. In Australia, the figures represent averages of 5 farms in Eastern Australia in 1998-99, and are similar to figures collected in 1985-86 (Wynen 2001), and in Germany the data was obtained from a survey carried out for 2002 by Bundesforschungsanstalt für Landwirtschaft (FAL), comprising 54 pairs of farms. 
Comparing figures obtained by two different surveys is somewhat hazardous as, in addition to the usual problems with averages derived from surveys, there is the problem of use of different methodologies (e.g. for estimating the depreciation on machinery and equipment and imputed values such as for the cost of family labour), and use of regional figures (for example for arable area and organic payments). However, the figures are useful in illustrating the point on comparative on-farm resource use for growing wheat in two different countries.
Table 1: Comparative cost of organic wheat production in Australia and Germany 
	 
	 
	Australia
	Germany
	Difference

	 
	 
	€/ha
	€/tonne
	€/ha
	€/tonne
	€/ha
	€/tonne

	Variable costs
	Seed
	12
	6
	87
	25
	75
	19

	 
	Nutrients
	28
	14
	244
	70
	216
	56

	 
	Crop protectants
	1
	0
	0
	0
	-1
	0

	 
	Fuel
	31
	16
	55
	16
	24
	0

	 
	Repairs and maintenance
	23
	12
	189
	54
	166
	42

	 
	Labour (casual)
	37
	19
	50
	14
	13
	-4

	
	Drying
	
	
	13
	4
	13
	4

	 
	Other (e.g. marketing, administration)
	28
	14
	60
	17
	32
	3

	 
	Total
	161
	80
	698
	199
	537
	119

	Fixed costs
	Labour (family)
	63
	31
	6
	2
	-57
	-30

	 
	Machinery
	65
	33
	290
	83
	225
	50

	 
	Buildings
	2
	1
	20
	6
	18
	5

	 
	Land
	105
	52
	220
	63
	115
	10

	 
	Total
	235
	117
	536
	153
	301
	36

	TOTAL COSTS
	 
	395
	198
	1234
	352
	838
	155

	 
	 
	 
	 
	 
	 
	 
	 

	Yield (t/ha)
	 
	2
	 
	3.5
	 
	1.5
	 

	 
	 
	 
	 
	 
	 
	 
	 

	Gross return
	 
	241
	120
	1085
	310
	844
	190

	Arable area payments
	 
	0
	0
	360
	103
	360
	103

	Organic payments
	 
	0
	0
	160
	46
	160
	46

	Total gross return
	 
	241
	120
	1605
	459
	1364
	338


Sources: Australia: Wynen (2001); Germany: Rahman et al. (2004) and Redelberger (2004).
Exchange rate in May 2005: A$1 = € 0.6024
In the table, the costs per hectare of growing wheat in Germany are shown to be over three times higher than in Australia. Taking into account the higher yield per hectare in Germany compared with Australia, the costs (or use of resources) per tonne of wheat produced in Germany are nearly double of those in Australia. 
The difference in cost of seed would reflect both the lower planting rate and price of the seed per unit. The comparatively high cost of nutrients in Germany is mainly due to the opportunity cost of manure, an input that is not used in Australia in the broad-acre cereal growing sector. In Australia part of the nutrient-building activity takes place in the form of taking some area out of crop rotation, and leaving it in leguminous crops, such as clovers. These are generally planted together with the last cereal crop (included in the seed costs of wheat in the table), and then left to be grazed by livestock, until the next cropping phase starts. 

The largest difference in cost per hectare is in costs related to mechanisation, reflected in fuel, repair and maintenance, and depreciation. Wheat-growing in Germany generally occurs on smaller farms, and with climatic condition providing fewer suitable days to plant and harvest crops, machinery cost in Germany per hectare (€534) and per tonne (€153) tend to be higher than in Australia (€120 and €60, respectively). Fuel costs per ha are also higher in Germany (€55 compared with €31 in Australia), although similar per tonne (€16), where taxes in Europe are higher. An extra cost for energy incurred in some European countries is for drying the produce, which is not practised in Australia. In Germany, this cost was registered as € 4 per tonne.
Total labour costs (casual and family) are, surprisingly, lower in Germany than in Australia ( €56 and €100, respectively, per ha and €16 and €50, respectively, per tonne). This could be a consequence of the use of large machinery for short periods in Germany, and therefore less need for labour. Higher costs for land in Germany are likely to be a function of higher output prices and availability of subsidies in Germany. 
The total costs include also the marketing costs (mainly under ‘other’), as these contribute to the price received for the product. However, marketing costs are, strictly speaking, not production costs. The post of ‘other’ is similar for both countries.

Though volatility in, for example, local conditions and exchange rates influence input costs and returns to wheat to vary from year to year, and changes in policy (for example the phasing out of area payments in the EU from 2005) will make final payments in the future somewhat different from what is shown in Table 1, the general picture of the differences between the two countries in returns to wheat is unlikely to change greatly. It is clear that on-farm resource use in Australia to produce one tonne of wheat can be  considerably lower than in Germany. 

International transport

The cost of shipping a container of wheat from Australia to Europe is almost €80 per tonne (Mike Fisher, Megafreight, personal communications, May 2005). Fuel costs amount to about 20 per cent of the total shipping costs, that is, approximately €16 per tonne (Malaysia International Shipping, personal communications, May 2005). A doubling of fuel costs would increase freight costs by € 16 to € 96 per tonne. With the difference in costs of production between Australian and German wheat of over € 150 per tonne, it is clear that the use of resources embodied in production costs and transport of wheat in Australia, and probably other countries such as the USA, Canada and Argentina, may well be lower than the cost of production of wheat in European countries such as Germany. In this example, based on estimated costs, a five-fold increase in fuel prices (at present € 16 per tonne) is needed to make organic wheat trade in containers between Australia and Germany unprofitable, a rise not likely to be needed to internalise all externalities of fuel costs, especially at present high prices of fuel. 
In addition, the cost of transporting organic produce (in containers) is higher than of conventional produce (in bulk), while the environmental costs of the transport are similar. The extra expense (of having to transport in containers rather than bulk) is taken up in storage, handling, packaging, insurance and commission rather than fuel. If trade in organic wheat increased in importance such that wheat would be exported in bulk, the cost per tonne would drop considerably, and the case for international trade even stronger, from the point of view of resource use.
Conclusions 

In this paper the question of justification of no international trade on environmental grounds is explored. In particular, the proposition that eliminating transport costs between countries (that is, no international trade) would be beneficial for the environment (total resource use) is addressed. As an example, on-farm resource use to produce one tonne of organic wheat in Germany is compared with such production in Australia. Transport cost are then discussed to see whether these would change the overall picture. Off-farm costs, which undoubtedly occur in both countries, are not addressed in this paper. 

Resource use, as measured by the on-farm cost of producing wheat, is around €200 in Australia compared with €350 in Germany. Adding transport costs of €80 per tonne doesn’t reverse the conclusion that it is possible that less resources are used when consumers in Europe eat Australian wheat than when they eat European-grown wheat. Even assuming that present transport costs do not reflect the true costs, total resource use for the production and transport of a good can be lower when transported internationally than when produced and consumed locally. Substantial rises in fuel costs for transport, in the order of 5-fold, would be necessary to eliminate the potential gains from locating production more appropriately in this particular example. In addition, expanded demand for organic wheat would decrease the use of fuel for transport considerably, and therefore make the case in favour of international trade even stronger. Note that this analysis does not include tariffs (for example for imports in the EU) as these do not contribute in any way to efficiency in use of resources.
In conclusion, advocating local consumption of organic food on the basis of fuel use for transport as a blanket approach  makes little sense on environmental (resource-use) grounds, though it may be justified in certain cases. However, this can only be established with a proper analysis of those cases. 

To find the total cost of bringing food to the consumer, off-farm environmental costs need to be counted and added to the on-farm costs. However, if there is no a priory reason to assume that environmental costs in one place are different from those in the other place, there is no reason to object to international trade in the absence of such studies, as in this particular example.

There may be sound social, political and environmental reasons to prefer locally-produced goods and there may also be economic reasons not discussed here. Underpriced transport costs appear not to be an adequate justification for advocating domestic consumption. Consumers should bear in mind that, where locally-produced goods use more resources to be produced, global environmental benefits may be foregone.
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