World Food Commodities
           The price of food is once again in the news, with prices rising sharply and the extension by Russia- one of the major exporters in the world - extending its embargo on wheat exports until the end of September 2011, because of the reduction by 20% of the winter seeds due to poor weather conditions. At that date, the Minister of Agriculture said she would have a better estimate of the left over of the new harvest beyond the 87 million tonnes necessary for the Russian population. The embargo was decided in August 2010, when a terrible drought had destroyed 37% of the Russian crops, as well as those of Ukraine and other countries around the Black Sea that produce an excellent quality of wheat. The Russian embargo of last summer was one of the explanations for the dramatic rise of wheat and in turn corn prices, by a substitution effect, worldwide. It is important to keep in mind that a number of developing countries like Egypt or Syria, wheat bread represents a central component of the populations’ diets; hence the risks of riots when the commodity price increases by 100% as it happened in 2008 and 2010.
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        Agricultural commodity prices over the last 30 years are depicted in Figure 1. Plotted are the relative prices of the world’s four most important agricultural food commodities, maize (corn), soybeans, wheat and rice, together with the World Bank’s Agricultural Food Index. From 1980 until about 2006, prices were relatively stable, with some occasional spikes in individual commodity prices. Since 2006, we have experienced a double spike, the first one culminating in mid-2008, and the second continuing to the present day. Note that a similar pattern (see Figure 2) has occurred for other strategic commodities, namely crude oil and copper, which are respectively the most important energy and metal commodities. This reminds us that the rise in food prices is only part of a wider picture affecting the prices of almost all commodities
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                                                                             Figure 2
      We must remember the first lesson of the economics of commodities, namely that spot prices are defined by the intersection of the supply and demand curves.  Currently, we are in a period where demand is rising rapidly for a number of reasons: growth of the world population- a growth mostly taking place in developing countries; better food consumption; total arable land in the planet being finite; and drought problems in a number of farming regions worldwide with water not being economically transportable for irrigation purposes. All these elements result into food scarcity, scarcity being another key concept in the financial economics of all classes of commodities (see Geman 2000, 2005).         
          One classical explanation for the global rise of commodity prices, namely China, is broadly correct, particularly for metals and energy like coal. But better diets are prevailing all over Asia and South America as a big fraction of the world’s population starts being able to afford them. Not only do richer people eat more food in terms of raw calories, but richer people eat more meat, as depicted in Figure 3.    
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                                                                         Figure 3
        One solution consists in improved crop yields, and indeed yields per acre are growing steadily worldwide, in particular from the generalised use of fertilizers, as evidenced by the number of mergers and acquisitions that recently took place in this sector, quite peaceful until recently. Inefficient agricultural practises continue in many places around the world, providing scope for future increases in food production.  Unfortunately, one major efficiency gain is the operation of larger farms, with increased mechanisation and a much lower use of manual techniques.  This naturally provides countries with a dilemma – they can increase agricultural output, but at the expense of rural employment.

        The limited availability of land is one factor in the rise of food prices.  But one of the most interesting stories in commodities is that of correlation, and the often surprising relationships between seemingly unrelated sub- classes.  Food prices are also increasing because oil prices are increasing (increased energy cost to run the tractors, dry or crush the grains, produce the oil-based fertilizers like ammonia etc).  They are rising because the cost of shipping food around the world is higher, this in turn because ships (so called ‘dry bulk carriers’) are also in demand to transport other commodities such as iron ore and coal.                     Competition for water resources is yet another element causing rising prices for agricultural products (see Geman 2004); Australia in particular is faced with the possibility of retreating from areas previously used for agriculture because water supplies in this huge continent are diminishing. It has long been known in equity markets that during market crashes, all stocks fall, and the correlation between their prices to get close to one (maximal correlation).  Unsurprisingly, the opposite effect occurs in the case of commodities:  when supply conditions in some key commodities (oil for instance) are tight, this causes knock-on effects, dragging up the prices of all commodities through their various inter-connections; the substitution effect is another element, as evidenced by the dramatic rise in corn prices in the second half of 2010 after the major problems of wheat harvest in Ukraine and Canada. Lastly, the speculation effect should not be ignored, with new investors/ speculators becoming aware of the merits of this asset class. Consequently, we can safely state that correlations between commodity prices tend to rise as prices rise.
Subsidies and Buffer Inventories
      In this situation, a natural question is whether Governments should subsidise food prices for their citizens.  Clearly, there are vast populations worldwide who spend a large proportion of their income on food, and for whom rising food prices are a calamity; witness the food-price related riots in Ivory Coast, Egypt, Haiti, Indonesia, Senegal, Yemen and elsewhere during the year 2008.   And yet subsidies have the undesirable consequence of removing ‘market signals’ from consumers. If the price to consumers is capped by Governments who fund the difference from the national coffers, demand does not fall when prices rise, and the problem is simply ‘shifted ’, resulting in even greater price rises in world markets and hurting those nations who may not be able to afford these subsidies.  We therefore tend to think that subsidies should be carefully limited to only the most vulnerable in society.
     Another proposal, dating back at least to Keynes in the 1930’s, is that either individual Governments, or even international bodies, should hold large ‘buffer stocks’ of agricultural products to stabilize markets.  The common agricultural policy of the EU countries, and the resultant ‘food mountains’, can be seen as one such buffer stock (especially if it is made available to those in need in due time).  One of the subjects that has been and is carefully investigated for different commodities (crude oil, natural gas, metals, cocoa )in the Birkbeck Commodity Finance Centre is the relationship between the level of inventory (buffer stock) of a commodity and its price volatility.  We find that buffer stocks do little to reduce prices, but  reduce the volatility of prices, in particular tempering the effect of short-term market ‘shocks’ such as a single bad harvest.  However, if there is a fundamental mismatch between supply and demand (as seems to have been the case in the 2007-2008 period, until higher prices and the global recession reduced demand), buffer stocks will not help for long, and will simply be rapidly drawn down, until a point where they are no longer able to stabilize the market, possibly resulting in an even greater volatility and a price spike.  We should also remember that, in contrast to journalists, individual consumers care little about the volatility of food prices; they are more concerned with the level of food prices.
Globalisation

No story of agriculture would be complete without looking at the effects of globalisation.  Gone is the time when crops were largely produced and consumed in the same country.  In some cases, such as wheat, the majority is still produced ‘at home’, with total world country-to-country trade of 140 million tonnes compared with overall production of 700 million tonnes; a similar picture applies to corn and rice.  But in the case of soybeans, almost half of production is exported, some 90 million tonnes per year, almost all of it produced by Brazil, Argentina and the US.  Most of this is purchased by China and the EU for use in the animal feed industry.  The practise of shipping grains and food around the world has grown rapidly in recent years; world trade in soybeans has more than doubled since 2000.  Another avenue of research at the Commodity Finance Centre in Birkbeck is to examine which countries benefit from commodities.  Adding up the major agricultural commodities, we find that Brazil earns more than $40bn per year from agricultural commodity exports (especially soybeans, sugar, coffee and beef), as does the US (wheat, soybeans), followed by Argentina (soybeans), Australia (wheat, beef), Canada (wheat, pork) and Thailand (rice).   On the other side of the spectrum, the countries paying the most for agricultural imports are China, Japan, South Korea and several EU countries. 
Biofuels

Finally, we should briefly mention biofuels, i.e., agricultural products grown for the purpose of fuel, as an alternative to traditional fossil fuels (oil, coal, gas).  The major biofuels come from wheat and corn (chiefly grown in the US), sugarcane (Brazil), soybeans (via soybean oil) and palm oil (mainly grown in SE Asia).  The story is complex – some countries grow biofuels mainly because of the economic savings on gasoline (petrol) or diesel, which may otherwise have to be imported.  Other countries, in particular the EU and the US, are beginning to mandate that an increasing percentage of transport fuel (gasoline, diesel) be sourced from biofuels as a way of reducing CO2 emissions.  Producers of each type of biofuels compete with plausible statistics and studies showing their own crops have the greatest benefits and CO2 reduction potential, with the evidence currently pointing at sugar-cane and palm oil as being best for CO2 reduction.  However, the discussion becomes more complex when we consider that some biofuels are grown on land that was formerly rainforest or peat bogs, and the burning of rainforest and draining of bogs releases far more CO2 than that saved by several years of biofuel production! If we combine the lack of confidence that some biofuels projects are CO2 negative, with the inevitable competition between biofuels and food crops for land and water resources, we feel that land, where possible, should be used to grow food for humans or animals.  Nevertheless, it is difficult to stop those countries wishing to make money from producing biofuels as cash crops from doing so.
The Future

The world’s population continues to rise, eat more food, especially meat, and use more oil.  Much of the initial rise of commodity prices in the 2004-2008 period can be ascribed to rising consumption in the developing world, combined with a booming world economy at that time.  The global recession gave us a temporary respite in commodity prices, but they now seem to be continuing on an upward trajectory.  Food prices will only stop rising when agricultural land area increases, yields increase, or consumer behaviour changes, perhaps with lower levels of meat consumption.    If these factors are unable to balance the rise in demand, we see agricultural commodity prices resuming their upward path, with elevated volatility compared to the 1980’s and 1990’s.  There are no easy answers to these crucial issues.
Helyette Geman is a Professor of Finance at Birkbeck where she is the Director of the Commodity Finance Centre and ESCP Europe. (PhD student Will Smith contributed to this article.)
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