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Abstract

This paper investigates the disturbances in the grain markets in the year 2008. We study the possible determinants behind the grain price increases. The influence of demand factors like biofuel demand and the size of grain stocks are very small. We can draw the same conclusion for the supply factors; agricultural policy, grain production and the oil price. Since the reason for the disturbances is not in the market fundamentals, we investigate the speculation factor. We suspect that the disturbances in the grain markets were part of a commodity boom. The developments in demand and supply factors during the crisis time could have fed the panic that led to speculation in the commodity markets. We have not found any solid empirical evidence for speculation in this paper. This is a task for future research.
Keywords: Grain prices, crisis, speculation
Introduction

Just before the financial bubble exploded in 2008, oil prices were sky-rocketing. As a result of this, prices of nearly all commodities rose. These new price levels resulted in unprecedented higher inflation numbers for the Euro zone. A year later, the oil price has now returned to a more normal value of 60-70$ per barrel. The prices of commodities (especially grains) show a very similar pattern. While everyone is talking about the crisis in the financial system and global warming, a really high grain price may prove to be an even bigger problem for humanity. Being one of the most important food products, a high grain price could influence purchasing power and inflation in western countries. Yet an even bigger disaster is about to happen in developing countries, where an even consumers’ income is spent on food. A high grain price in these countries could lead to a huge food-shortage and in turn wide-spread starvation. This paper will therefore analyse the disturbances in the grain markets. It is not certain that we will find very relevant conclusions for policymakers. As with all markets, psychology plays an important part influencing the behaviour of agents. It could well be the case that the price increase is not the result of rational behaviour of agents influenced by market fundamentals. Yet still, we will first look at these market factors before we will deal with the speculation factor.
There are a many factors that could possibly influence grain price increases. First of all, there is an increased demand in biofuels. The biofuels need ethanol, which is extracted from certain grains called oilseeds. The excess demand created by the increased popularity in biofuels could be one of the most significant factors behind the price increases in grain. Strongly linked tobiofuels is the oil price itself. As the agricultural business becomes more and more capital-intensive, the oil price is cost in the production process. The bubble in the oil market could have spillover effects on the grain markets through greater production costs, leading to an identical bubble in these markets. 
Besides increased demand, the grain price could also be stimulated by a lack of supply. The most direct factors on the supply-side are the harvested area and crop yield. Together, these two factors result in the total production of crops. A decline in one of these two factors could lead to under-supply. Both of these factors are in their turn affected by climate change. Though it is still not certain why and in which direction the climate is changing, there is some evidence that these changes have an adverse effect on crop yields. Also, changes may reduce the amount of land that can be used as arable land in the future. 

A much more complicated idea is that speculation is one of the key factors behind the disturbances in grain markets. The first aspect that could have fed speculation is the decline in grain stocks. Some studies show that stocks were at an all-time low point last year. This could lead to a possible food crisis in the event of poor production. This expectation could in its turn lead to panic amongst investors; which is one of the main reasons for speculation. The second factor influencing speculation is agricultural policy. Export restraints have been introduced in major grain exporting countries. This could lead to uncertainty in the world markets, which is also a motive for panic and speculation. The fact that so many factors could influence speculation means eventually that we will discuss this phenomenon in the last chapter. Since it is mostly a psychological factor, it will be difficult to find solid evidence for speculation. 

Given the big variety of suspected factors, every factor has its own chapter. We will start with a chapter that compares this crisis with historical crises. The chapters dealing with the market fundamentals will be divided into two groups; demand factors and supply factors. After dealing with the market fundamentals, we will investigate the speculation factor. In total, there will be eight different chapters, culminating in an overall conclusion in chapter ten.
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Chapter 2: Historical Grain crises

Every age has had its food crisis. It is therefore questionable whether the crisis today is that special. It could well be the case that this crisis is comparable to all other crises. In order to draw a good conclusion, it is necessary that we have information about the determinants behind historical crises. 


The most extensive research in this field is Commodity Price Volatility and World Market Integration since 1700
. The research draws a couple of very relevant conclusions for this thesis. The first conclusion is that commodity price volatility has decreased over time. This is an important result, because it supports the idea that this crisis isn’t a normal crisis. Price increases have never been so big in absolute terms in the last century. The second conclusion is that commodity prices have always shown greater volatility than manufacturing prices. This shows that grain prices can be seen as relatively volatile in general. The third and last conclusion is that globalization has a negative impact on price volatility. In closed economies, prices tend to be much more volatile. This conclusion is also striking with the  globalization in the last decades. 

Figure 1
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Figure 1 confirms the conclusion that the price increases in grains last year were bigger than any other price increases in absolute terms. Furthermore, the figure suggests that the soybean price normally isn’t correlated with the prices of wheat and corn. Yet this situation seems to have changed over the last five years. The three prices now follow exactly the same trend. These suggestions are supported by the analysis of correlations amongst the three variables. 


Table 1
	 
	SoybeanP6003
	WheatP6003
	CornP6003

	SoybeanP6003
	Pearson Correlation
	1
	0,881(**)
	0,907(**)

	 
	Sig. (2-tailed)
	 
	0,000
	0,000

	 
	N
	44
	44
	44

	WheatP6003
	Pearson Correlation
	0,881(**)
	1
	0,938(**)

	 
	Sig. (2-tailed)
	0,000
	 
	0,000

	 
	N
	44
	44
	44

	CornP6003
	Pearson Correlation
	0,907(**)
	0,938(**)
	1

	 
	Sig. (2-tailed)
	0,000
	0,000
	 

	 
	N
	44
	44
	44


**  Correlation is significant at the 0.01 level (2-tailed).

In the period between 1960 and 2003, the correlation between corn and wheat was higher than the other correlation numbers. The three grains are o course substitutes, so changes in supply and demand will not lead to big price differences. The same analysis has been done for the period 2004-2008:
Table 2
	 
	SoybeanP0408
	WheatP0408
	CornP0408

	SoybeanP0408
	Pearson Correlation
	1
	0,904(*)
	0,955(*)

	 
	Sig. (2-tailed)
	 
	0,035
	0,012

	 
	N
	5
	5
	5

	WheatP0408
	Pearson Correlation
	0,904(*)
	1
	0,988(**)

	 
	Sig. (2-tailed)
	0,035
	 
	0,002

	 
	N
	5
	5
	5

	CornP0408
	Pearson Correlation
	0,955(*)
	0,988(**)
	1

	 
	Sig. (2-tailed)
	0,012
	0,002
	 

	 
	N
	5
	5
	5


*  Correlation is significant at the 0.05 level (2-tailed).

**  Correlation is significant at the 0.01 level (2-tailed).

The correlations for all three grains have increased compared to the period 1960-2003. Also, despite the low number of observations all correlations are significant. The appendix table A4 contains the same analysis for the crisis in the 70s; correlations during this crisis were much lower. It is therefore justified to conclude that the correlation between grain prices in this crisis is remarkably high. The high correlation suggests that there is one universal factor behind all three price increases. 

 
In contrast, R. G. Lewis denies that there is anything special about this crisis. In his article What food Crisis?
  he argues that inflation has a big impact on today’s volatility. This argument is also put forward in an article
 by Boonekamp, in which he seeks to explain the cause of the higher prices only in terms of short-term excess demand.  When corrected for inflation, this crisis is somewhat less severe than the crisis in the 1970s. Also, the weight of grain in the total consumption basket of consumers has declined. This leads to the conclusion that the crisis is less relevant for the regular consumer, which is confirmed by a study
 on the correlation between inflation and grain prices. Boonekamp has a point in both cases, but the narrow scope reduces the relevance of his conclusion for this thesis. As the first study already argued; prices are much more stable nowadays. It might not be the all-time biggest volatile movement of the price, but still it remains special in the current situation. The author also forgets to widen the scope to developing countries. Even if grains  no so important to US consumers anymore, they still are for consumers in poor and developing countries. Since more than half of the world’s population is in these countries, we’re talking about an actual human crisis now.  

Though very extensive and interesting, the studies above don’t discuss the determinants behind the prices for grains. Luckily for this thesis, there is a good study
 that describes the determinants during and after the food shock in 1996. In their study, Light and Shevlin conclude that food prices for consumers are less dependent upon farmers’ profits. While the profit of farmers had a clear downward trend, food inflation remained modest. This shows that actual agricultural value loses importance as a determinant of retail food prices. Also, the agricultural business has become much more concentrated, leading to more economies of scale. This reduces production costs, and makes it easier to respond to shocks in the markets. Overall, this study predicts that food inflation will become much more stable. Though this study concentrates on retail prices instead of commodity prices, some important lessons can be learned for the determinants of the commodity prices. Retail prices are of course correlated to commodity prices. This means that lower retail inflation should also imply lower commodity price inflation. Overall, this study confirms the conclusion of the first study.


The 1996 food inflation was not that severe. A better comparison with the situation today is to be found in the period 1972-1975. Volatility of commodity prices was at an all-time high level at that time. Cooper and Lawrence try to describe the determinants behind these shocks in their study The 1972-1975 Commodity Boom
. The main conclusion they draw in this study is that agricultural products were a victim of cyclical high demand and shortages in supply, leading to speculation. The main argument for this point is that trading in commodity futures exploded; both prices and the volume of positions increased. Also contributing to the speculation was the idea that resources could get exhausted; supply would be outpaced by demand in the long-run. The third factor behind speculation was the expected inflation, caused by the rise in oil prices. Investors tried to get ahead of this inflation and bought enormous amounts of grain. This inflation argument was supported by exchange rate uncertainties. The last factor that possibly led to speculation was the US policy on commodity prices. In 1973, the United States introduced a ceiling for some commodity prices. This may have led to a run on commodities; investors needed to buy fast in order to make a profit.

The four studies just discussed support the idea that this is not just a normal crisis. While commodity price volatility has reduced with time and globalization, we now experience the greatest volatility in absolute terms ever noticed. Though the relative price increase is not an all-time high, it is a strong change in the trend of stable prices. Also, the studies give us a direction to find out which determinants might be relevant for this crisis. The empirics show that it is likely that there is a universal factor behind the price increases. 
Chapter 3: Biofuels

Many economists suspect that the increased demand for biofuels is an important factor. Some grains can be processed into ethanol, which is a very clean substitute for gasoline and other oil products. Yet the high costs of the production process has kept market demand low for a long time. The only way to encourage industries to use ethanol was through subsidies. This changed when the crude oil price rose to $140 per barrel. Ethanol became a much more interesting substitute, leading to more demand for grains. This could have resulted in excess demand, which in turn led to a higher price.


The crisis report of the Farm Foundation
 draws a couple of interesting conclusions about the relevance of biofuels. First, the overall conclusion is that demand for biofuels did influence grain prices. The report bases this conclusion on the fact that there is a very strong link between ethanol and corn prices. The fall in oil prices at the end of 2008 resulted in a decline in the demand for the ethanol. This put a downward pressure on the ethanol price, which is highly correlated with the grain price. In the end, the grain price also drops. This scenario can be used for both the price increases at the beginning of 2008 as well as the price falls at the end of 2008. This idea is supported by a study of Kanamura
 and a study by the Iowa State University
. Both conclusions in these papers are that the correlation between the energy price and grain prices increases with the energy price. When inserting biofuels in this model, the correlation increases even more for grains like wheat and soybeans. The Iowa study explores the implications of the tight linkages between energy and grain prices. The lack of competitiveness in the oligopolic oil market could also decrease competitiveness in the grain market. This may be an important stimulus for biofuels. Despite the upward pressure on the grain prices, biofuels could force the oil cartels to become more competitive. In the end, this could lead to a downward pressure on grain prices.

The paragraph above gives a one-sided view on the influence of biofuels. Luckily, there are also other studies that make a more balanced and wider assessment. The idea that biofuels are a big factor behind the price increases is countered by three scientists from the ZEF. In their study The Impacts of Biofuel Production on Food Prices: a review
 the authors argue that demand for biofuels is mainly policy driven. In other words, governments have the greatest influence over  ethanol demand. They conclude that even though demand for biofuels has been a factor behind the price increases, it is probably not the biggest one. The market was already on a path leading to a crisis; higher demand for biofuels just made the crisis more severe. This conclusion can be supported by the following figure: 
Figure 2
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Figure 2 shows the relationship between the production of soybeans and the demand for biofuels. The two follow the same trend since 1960, yet there’s no clear correlation for both variables. Growth in biofuel production from soybeans has been higher than production growth for soybeans. This is especially true for 2007, when worldwide soybean production experienced negative growth. This points at a significant influence of the biofuel demand on soybean prices. Still, the weight of the biofuel demand as a factor can be questioned. The two scales show that the amount of soybeans that is used for the processing to oil is still a minor part of the total soybean production. The same conclusions can be drawn for maize, as can be seen in Figure 3. The connectedness of trends between production and biofuel demand is less strong, but even here the correlation changes significantly over the last five years. The production of maize is generally volatile but a two-year decline in worldwide production occurred only once before 2005. The demand for maize as a biofuel input has a very steady trend, but became more volatile over the last five years. The combination of these two factors could lead to uncertainty in the markets. It is highly unlikely that it will have direct influence on the maize price, as the volume of processed maize is only marginal.

Figure 3
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We cannot deny the influence of biofuels on grain prices, yet this influence remains very small. The fact that governments have a really big influence on the ethanol demand, and the expectation that they will keep raising the goals for ethanol production in the near future, could increase the influence on the grain price. Still, it is much more likely that the increased demand for biofuels is just a factor that fed panic amongst investors, and that it is not a significant factor on its own. 
Chapter 4: Grain Stocks

The fall of grain stocks between 1998 and 2005 is the major argument supporting the influence of the supply-side in the report of the Farm Foundation7. The fall in stocks was created by over-consumption, in its turn a consequence of lower production. The lower stocks implied that food shortages and under-nutrition were becoming an actual threat in 2008, mainly in grain importing countries. Yet the market reacted quickly. In the report of the Farm Foundation, predictions for future grain stocks are much more positive. This is supported by the higher price, which scares of consumers and therefore removes the over-consumption.


A bit outdated, but nevertheless very interesting illustration is the earlier mentioned study of the 1972-1975 commodity boom
. The difference between the boom in the 1970s and the recent boom is that stocks were at a normal level in the 1970s. Yet still prices rose sharply in both cases. The study argues that it is possible to reduce the magnitude of the price increases, but that it won’t be able to completely avoid price increases. Once there is panic amongst investors, even stocks become a victim of the massive speculation. The authors also doubt whether it is economically efficient to hold big reserves. They are primarily concerned about the capital that is required to acquire the commodities, next to the costs that are involved to maintain the reserves as opportunity costs. The importance of grain stocks has become much bigger today, according to a study Bruins and Bu
. This is true for most grain importing countries, especially for China. Population growth has been outpaced by production growth, but the country faces limits in arable area. A year of bad yields could lead to huge excess demand for grains. Cash reserves remain less costly than food reserves, but the danger of food shortages is becoming bigger and bigger. For countries like the United States, it would be possible to withstand bad production with cash, since their domestic production exceeds domestic demand. Yet this would create a very big crisis on the other side of the world. So even though the costs are very high, food reserves are simply needed to withstand global food crises.


In contrast to Bruins and Bu, Dawe completely neglects the role of China and stocks as factors that caused the food crisis. In his study The Unimportance of “Low” World Grain Stocks for Recent World Price Increases
 he argues that China’s policy for grain stocks wasn’t relevant for the global food crisis. This study concentrates on the market movements without the role of China, since China is only a small player in the World’s grain markets. Without China, stocks were not at an all-time low level. It is therefore unlikely that low stocks were a major factor behind the price increases. 

The discussion about stocks is a very hard one, and both sides make a good point. Yet it is far too easy to completely neglect the role of stocks in the last food crisis. The best answer is to be found in the study of the 1972-1975 Commodity Boom. A low stock isn’t an important factor in itself, but it can be a factor that stimulates the speculation amongst investors. This is especially true when a country like China starts to make moves on the world markets. It might not be one of the biggest players on the market, yet with around 18% of the World’s population, the country will always remain a significant factor.

Chapter 5: Area harvested and crop yield

Stocks of grain started to reduce at the end of the 90s. In the early years of the reduction, the decline in stocks of grains was mostly due to a fall in harvested areas. Yet in the years 2006 and 2007, bad crop yields were the major contributors to the lower production. With the expectation of another year of low yields, this resulted in a speculation bubble in commodity prices. The revised version of the study of the Farm Foundation shows that these higher prices stimulated production and has a negative effect on consumption, so at the end of the year 2008 predictions for stock changes in 2009 were very positive. This is how the markets itself adjusts to a shock. Still, there are limits in expanding production or increasing yield. This is one of the biggest threats in the future for the agricultural business. In an article in for the USDA, S. Malcolm
 studies the effects of an increase in arable land or yields. His main concern is the environmental damage that is caused by an increased yield. The more intensive use of land could lead to more erosion and environmental degradation. Especially the increased use of chemical inputs could destroy the soil in many regions. Indirectly, these chemical fertilizers reduce water quality. An increase in arable land is less likely. More likely is that an increase in production in one grain will mean that the production of another grain has to be sacrificed. This has an important spill-over effect; in the end not only oilseed grains will have higher prices but through less supply all the other grain prices will also be affected. The lack of arable land is illustrated in figure 4 below.
Figure 4
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Figure 4 shows the total harvested area for cereals for the ten biggest cereal exporting countries. The results suggest a bleak future. Only the United States and the Russian Federation have been able to increase their harvested area significantly in the last years. Despite these efforts, the US is still on the same level as the 1960s. The Russian Federation has experienced a dramatic fall since 1992 and is still far below the level of 1960. All other countries are in the same situation as the US; they haven’t been able to increase their harvested area over a period of 40 years. This reduces the chance of an increase in both short-time and long-time production.

The argument of environmental degradation is especially true in Australia, a country that faces huge problems with water management. This is shown by figure 5 below. 
Figure 5
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Crop yield is in general very volatile, because of the dependence on weather. Still, there is a clear trend of an end in yield growth. Only Argentina and the United States have been able to achieve a growth in crop yield since the start of the new millennium. For all other countries, yield levels are the same as eight years ago, or in some cases the yield has diminished.

 According to a study by V.  Thampapillai
 the over-allocation of water for the agricultural business is one of the main reasons for the environmental degradation in the country. This process of environmental degradation is stimulated by climate change. The over-allocation of water has two important consequences for future production increases. First, there is not enough water to supply new arable land. Second, because of the land degradation caused by over-allocation the yield will be difficult to increase. Overall, it will prove to be very hard to increase grain production in Australia. 
The excess demand is not large enough on its own to create directly such a big upward pressure on grain prices. Indirectly, the reduced supply could have a much bigger effect. With depleted stocks, the expectation of a stop in production growth is a very big threat. The combination of area harvested and yield leads to the conclusion that it is highly unlikely that production growth can keep up with demand. This is because consumption of cereals has a very steady growth and is closely correlated (see correlation in Table 3 below) to world population, as illustrated again in the appendix by Figures A2, A3 and A4. The scatter plot in Figure 6 below supports the idea that there’s a big causality between population and corn consumption. Predictions of population growth are often quite accurate. As long as humanity is spared from big environmental disasters or biological plagues, the world’s population will grow at a steady pace at least for the next 50 years. Especially in combination with the fast growing demand for oilseeds, it will prove to be difficult for producers to keep up with demand. The expectation of a growing excess demand could be one of the biggest factors behind the massive speculation on grain prices. 
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Chapter 6: Agricultural policy

The third major factor on the supply-side is the agricultural policy of major grain producing countries. As shown in the Figure 7 below, 98% of global total grain exports are in the hands of only 10 countries. This creates a certain market power for these countries. In such an ‘oligopoly’, controversial agricultural policies could affect the domestic grain prices. China’s exports constraints were so high that they even fell out of the top-10 of cereal exporters. The appendix figure A5 shows that this fall in export wasn’t caused by a fall in production. The same conclusion can be drawn for Argentina, as Figure A6 in the appendix shows. A closer look at Figure 7 shows that the United States accounts for 37% of the total world export. This huge market domination could imply that even smaller policies like the support for biofuels can have an impact on the world price.
Figure 7
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The ‘bad guys’ in the major producing group are China, Ukraine and Argentina. This is the conclusion of a study done by the US International Trade Commission
. Their argument is that the export constraints in these three countries, forces importing countries to get all their grain from the remaining 7 major exporters. This of course creates a huge excess demand, which leads to higher prices. The countries with restraints are very successful in keeping their domestic prices at normal level. Nevertheless, this action can create food shortages in many other countries; especially poor and developing countries.


The next study
 has a much smaller scope; it only focuses on policy in China. This study is especially interesting because next to the grains with export constraints, there is also a crop without these constraints; soybeans. The first conclusion in this study is that the export constraints for grains have the desired effect. While the soybean price in China follows nearly the same steep path of the world price, the grain prices in China remains at a very low level compared to world prices. Nevertheless, the danger of depleted stocks will have an upward pressure on the prices of grains too, according to this study. 

It is very likely that a market with such a lack of competitiveness leads to high uncertainty and thereby to speculation. This speculation argument is supported by the fact that China’s export constraints and the US ethanol policies were already present long before the crisis. The fact that they were long-term factors makes it less likely that these policies caused a shock, but increases the credibility that the policies contributed to uncertainty and speculation. The results of the studies just discussed are very satisfying for Chinese policymakers, but could be a great threat to the rest of the world. The great success of the policy could lead to an extension of the Chinese program. Yet far worse; it could also spread to other major grain producing countries. If more of these countries develop programs for export constraints, the world market could experience more and more excess demand. On the first hand, this is not bad for the exporting countries because it will lead to higher exporting prices. Yet in turn, this higher export could lead to food shortages in the exporting countries. In the end, to protect domestic food security, more and more major grain exporters will come up with export constraints. It is in the interest of the whole world that this scenario is avoided. There is a very important role for the World trade Organisation (WTO) in the coming years to prevent a much bigger crisis. 

Chapter 7: Climate Change

The third possible factor that will be discussed is climate change. The popularity of this issue has been enormous over the last five years, yet environmental scientists still have not reached a clear conclusion on how much the climate is changing and will change in the future. Therefore, we will not discuss global warming itself in this thesis. Yet there is enough evidence to believe that the climate in some regions of the world is changing. This makes this factor worth discussing, also because the climate simply is a big input factor of agriculture. Even the slightest risk of climate change can result in speculation in the grain markets. Also, despite the negative image of climate change and global warming, it is not clear whether or not any changes in the climate will be bad for agricultural profits. So the main question is; what kind of influence has possible climate change on agricultural outputs?


It is very difficult to study the effects of climate change for the whole world altogether. The most extensive study at this moment is performed by the US National Bureau of Economic Research; The Economic impacts of climate change: Evidence from agricultural profits and random fluctuations in weather
. The study focuses on the United States, in particular on differences in the effects of climate change  the different states. The results are a bit surprising, to say the least. In contrast to the negative image of climate change, this study predicts that long-run annual agricultural profits will increase with 3, 4% ($1.1 billion). The confidence interval for this expectation is very low; so accuracy of the prediction is high, at least with the assumptions of this model. This conclusion counts for the United States as a whole, but amongst the states the differences in predicted profits are high. The states can be divided roughly into two groups; the northern states will profit, while the southern states will experience a decline in annual profits. The most important conclusion in this paper is that climate change will not have significant effects on crop yields for the major grains. The negative point of this paper is that it uses explicit models. Climate change is very difficult to put into such a model. Though very interesting and quite relevant for this thesis, we cannot simply accept the conclusions of this study. An example of the shortcomings of climate models is given by a study of Schenkler and Robert
; they find that climate change will have severe effects on crop yields. The fact that they use different assumptions and a broader time view results in a very different conclusion on the exact same topic. 


The second study that will be discussed is on a much smaller scale. This make the study somewhat less interesting, but predictions can be more accurate. In their study
 in the Mosel vineyard region (Germany), Ashenfelter and Storchman find that climate change here can be very profitable. They assume that climate change will lead to more solar radiation. Since crops need solar radiation to grow, more solar radiation would lead to bigger crops. They conclude that an increase in temperature of 1 degree Celsius would lead to an increase in crop value with more than 30 percent. The crop value would double should the temperature rises by 3 degrees Celsius. These results are in line with results of the study in the United States. The Mosel vineyard valley is comparable with the northern states in the US. Furthermore, the explicit focus on solar radiation is selective. It is likely that other weather parameters will also experience change, such as for example rainfall. Nevertheless, this study shows that climate change is not necessarily bad for agricultural profits.

It is very difficult to include climate change in the empirics of this thesis. The fact that environmental scientists are not sure how much and where the climate will change, makes it very difficult for economist to include climate change in their models. The models that are made need unrealistic assumptions and are therefore less reliable. There is much in the literature on this subject, but the studies are difficult to compare and even if we were to insert a dozen more studies in this thesis, we still would not come to a clear consensus on the effect of climate change. The third chapter will however show some empirics for yield and area harvested, but we cannot conclude that changes in yield are directly the result of climate change. Being an important input factor of agriculture, it is essential that the economic community follows developments in the climate closely. Nonetheless, there is still much to be done before climate change can be properly introduced into economic models.

Chapter 8: The Oil Price
Probably the most obvious factor behind the price increases of grains is the oil price. The disturbances in the grain markets took place at nearly the exact same time as the bubble in the oil market, and in both cases the price increases followed nearly the same pattern, as shown in Figure 7 below. Besides the obvious conclusion that the prices follow the same trend over the last five years, there are some more interesting things to be drawn from the figure. The oil price starts to rise first, than the wheat price follows. This points at causality from oil price to wheat. This idea is rejected by the order of price decreases in 2008. In this case, the wheat price starts to fall and the oil price then follows. This is certainly unexpected; it could imply that there is no specific causality at all. In that case, a high correlation isn’t really relevant for the question whether the oil price is a significant factor behind the price increases in grains. With correlation and no causality, it is much more likely that there is one factor that influences the price increases in both markets. So the main question is; to which extent was the increase in oil price a factor behind the increase in grain prices?
Figure 8
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The fact that market situations for both commodities are still highly unstable makes it really difficult to draw preliminary conclusions. This is the main reason why there is only limited literature yet on this topic. For that reason, we will have to rely mainly on recent working papers. An important conclusion for this topic is drawn in a study by Kanamura
. There is an increasing correlation between petroleum and major grains such as wheat and soybeans after the start of the oil bubble in 2004; this is a general observation in times with higher energy prices. Yet in this special case, the author believes that this increasing correlation is an effect of the increased popularity of biofuels. This idea is confirmed by a second study
, which draws a conclusion on the exact same linkages. The fact that energy prices influence biofuels prices (and thereby ethanol), combined with the fact that ethanol influences the price of grains, means that energy prices influence indirectly the grain prices. The conclusion in the report by the Farm Foundation is also in line with the other conclusions. Correlation between crude oil price and corn price rose from -0.26 in 1988-2005 to 0.8 in 2006-2008.
 We have done the same analysis for the oil price and the wheat price, and the conclusions are approximately the same;
Table 4
	 
	MonthlyoilP
	MonthlywheatP

	MonthlyoilP
	Pearson Correlation
	1
	0,754(**)

	 
	Sig. (2-tailed)
	 
	0,000

	 
	N
	300
	300

	MonthlywheatP
	Pearson Correlation
	0,754(**)
	1

	 
	Sig. (2-tailed)
	0,000
	 

	 
	N
	300
	300


**  Correlation is significant at the 0.01 level (2-tailed).

Table 5

	 
	MonthlyoilP0409
	MonthlywheatP0409

	MonthlyoilP0409
	Pearson Correlation
	1
	0,808(**)

	 
	Sig. (2-tailed)
	 
	0,000

	 
	N
	61
	61

	MonthlywheatP0409
	Pearson Correlation
	0,808(**)
	1

	 
	Sig. (2-tailed)
	0,000
	 

	 
	N
	61
	61


**  Correlation is significant at the 0.01 level (2-tailed).


Simply relying on correlation is much too easy in this case. As mentioned earlier, there is no clear evidence for causality. Yet this is the main thing we’re looking for. Panic amongst investors could be the cause for the price increases of both commodities. This is called a lurking variable. Unfortunately, this panic is really hard to put into an economic model because its nearly impossible to quantify. We will have to rely on a basic scatter plot for the wheat price and the oil price.

Figure 9
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The scatter plot shows that there’s not a very high causality for the oil price on the wheat price. It is difficult to find a clear pattern in the figure, and therefore the r-square value is low. This confirms the idea that despite the correlation, there is no real causality. We’ve run the same analysis for the situation in the last five years. Figure A8 in the appendix shows that the causality has increased a bit, but it is still too weak to be of any relevance.

The main conclusion in the literature study on oil is that there was a very high positive correlation between the crude oil price and the prices in the grain markets during the crisis. Before the crisis, the correlation was significantly less strong and in some periods even negative. Not surprisingly, figure 7 corresponded with the conclusion in the literature study. Still, the fact that both prices are correlated isn’t enough in this case. Since oil is a commodity itself, both price increases could be a part of a much bigger commodity boom. This idea is supported by the missing causality. On first hand, there is no clear evidence of a direct influence of oil on grains. A suitable explanation could again be panic amongst investors, leading to a run on commodities.
Chapter 9: Speculation

The factor speculation has already been mentioned a couple of times in this thesis, but we will now have a more detailed look at this phenomenon. This factor can be used to explain the part of the price disturbances that weren’t caused by fundamental market factors. Speculation itself can be caused by a broad range of factors; some of these factors have already been discussed. The most obvious factor that could have caused speculation is the herding behavior of investors. At the start of the commodity bubble, the financial bubble was about to blow. In order to find a safe heaven for their money, investors could have exchanged their stocks for commodity futures. It is really difficult to find solid evidence for speculation, since it is mostly a psychological phenomenon. The best evidence at this time is to try and find a causal link between the increased future trading and the higher grain price. This paragraph will investigate whether this was the case and, if so, the weight of the impact of speculation on the grain prices.


It takes a lot of time for a thorough analysis of these recent market movements, so the literature study in this part consists of working papers and articles. First of all, it is important to look at the general features of the future markets. Speculation is not determined by market forces, so it could influence many different commodities at the same time. The first study that will be discussed analyses the situation before the crisis. Kim and Doucouliagos
 conclude that the prices for three grain futures (corn, soybean and wheat) are correlated. Also, there are interaction effects between the futures that are found in the different volatilities. This conclusion tells us that it is common for the prices of grain futures to move in the same direction. Therefore, we must be cautious to draw conclusions on speculation that are supported by theories on future markets. The study of Kim and Doucouliagos is a bit outdated, since the most recent data used is from 2004. It is possible that the market situations change over time. Evidence for these changes is given by a study by Bhar and Hamori
. The strongest point of this study is that it compares correlations in two different periods. The conclusion in this paper is that correlation amongst commodity futures increases over time. This suggests that the correlation at the time of the crisis (five years later) was very significant. This reduces the relevance of correlation to explain speculation amongst futures during crisis times even further. The most recent study to the crisis itself comes up with an unexpected conclusion. In their article
, Robles Torero and von Braun present a lot of figures that lead to the conclusion that future trading in commodities increased significantly over the last two years. Both volume as well as prices for grain futures increased until the summer of 2008. Though the data is really clear; the authors question whether there is a significant causality between the increased future trading and the higher grain prices. Surprisingly, they find that there is no direct causality for all individual grains but they suspect that the bubble in the futures market creates uncertainty in the real market for grains. All three conclusions of the discussed studies suggest that speculation can’t be revealed by analysis of the future market for grains. This opinion is shared by Gilbert
, who is still convinced that the crisis was caused by market fundamentals. We will not react on the last conclusion in this paragraph, but the theory he describes on futures is nevertheless interesting. He mainly blames the commodity investors for the crisis, not the speculators. Commodity futures were interesting in general, so the grain futures lifted on the popularity of energy futures trough index funds. Yet this is still not a really relevant factor, because it remains very hard to find a link between actual crop prices and future prices.

The literature study for speculation hasn’t been that successful; it is very difficult to find hard evidence for speculation in the future markets. First of all, grain futures tend to be correlated in both price and volatility. This makes it hard to blame index fund investors for the general rise in grain futures. The second problem in finding evidence is that there is no clear direct link between the prices of grain futures and the actual crop prices. It is suspected that a high volatility in the grain future markets can stimulate uncertainty in the real markets, yet this is difficult to prove. Overall we can conclude that it will not be relevant to analyze the data for the future markets. Speculation remains a psychological phenomenon that is hard to prove through statistical research. This is very unfortunate, because there is enough literature that suspects a significant influence of speculation on grain prices. Finding hard evidence for this link between speculation and grain prices remains to be done in other studies, and could prove to be very useful in explaining bubbles in both real and financial markets.

Chapter 10: Conclusion

This study tried to find the cause behind the disturbances in the grain markets. In the second chapter we concluded that this crisis was special, supported by the fact that it contrasts with the general trend of reduced volatility in the commodity markets. Despite this specialty, most of the factors that caused earlier crises are still significant today. We first discussed the demand factors. Demand for biofuels was too small to be of much influence on the grain prices. The decline of grain stocks were very unsatisfying for the future, but had no direct influence on grain prices. After having discussed the demand factors, we continued with supply factors. The decline of harvested area and the lack of growth for yield combined did not cause the price increases either; changes in these numbers were too small. The second supply factor is the agricultural policy of major grain producers. Countries like China, Argentina and Ukraine introduced export restraints for major grains. Though very successful in keeping domestic prices at a normal level, this further increased excess demand on the world markets. Agricultural policies were a significant factor behind the grain price increases. This is not the case for the climate change factor. As long as environmental scientists are not sure how much and where the climate will change, it very difficult to put climate change into a model. Models have to rely on a range of unrealistic assumptions, leading to very different conclusions amongst the various studies. Most of the fundamental factors were not directly significant. However, it is very well possible that these factors could have fed panic amongst investors, leading to speculation. The problem with panic and speculation is that it is really difficult to put into a model. To add to this, the solid evidence for speculation cannot be found in the future markets. This is very unfortunate, because the data on futures would have been able to fit into a model. 
Overall, we suspect that the disturbances in the grain markets were part of a commodity boom. Panic amongst investors that led to speculation is one of the factors that can explain the events in the grain markets. We have not found any solid empirical evidence for speculation in this paper. This is a task for future research. Also, it would be useful to investigate how to reduce the risk of comparable price increases in the future. Chapter five showed that there’s little scope for a big production increase in the future. With a future excess demand for grains  prospect, investors are likely to panic again.
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Figure A2
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Figure A3
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Figure A4
[image: image13.emf]World Population and Soybean Consumption

0

1000000000

2000000000

3000000000

4000000000

5000000000

6000000000

7000000000

1961 1963 1965 1967 1969 1971 1973 1975 1977 1979 1981 1983 1985 1987 1989 1991 1993 1995 1997 1999 2001 2003

years

Population

0

2000000

4000000

6000000

8000000

10000000

12000000

14000000

Consumption (tonnes)(tonnes)

World population Soybeans consumption


Figure A5
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Figure A6
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Figure A7
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Table A1
	 
	US Soybean price (yearly average)
	US Wheat price (yearly average)
	US Corn price (yearly average)

	US Soybean price (yearly average)
	Pearson Correlation
	1
	0,893(**)
	0,924(**)

	 
	Sig. (2-tailed)
	 
	0,000
	0,000

	 
	N
	49
	49
	49

	US Wheat price (yearly average)
	Pearson Correlation
	0,893(**)
	1
	0,944(**)

	 
	Sig. (2-tailed)
	0,000
	 
	0,000

	 
	N
	49
	49
	49

	US Corn price (yearly average)
	Pearson Correlation
	0,924(**)
	0,944(**)
	1

	 
	Sig. (2-tailed)
	0,000
	0,000
	 

	 
	N
	49
	49
	49


**  Correlation is significant at the 0.01 level (2-tailed).

Table A2

Correlations

	 
	Monthly_oil_Price
	Monthly_wheat_Price

	Monthly_oil_Price
	Pearson Correlation
	1
	0,754(**)

	 
	Sig. (2-tailed)
	 
	0,000

	 
	N
	300
	300

	Monthly_wheat_Price
	Pearson Correlation
	0,754(**)
	1

	 
	Sig. (2-tailed)
	0,000
	 

	 
	N
	300
	300


**  Correlation is significant at the 0.01 level (2-tailed).

Table A3

Correlations

	 
	Monthly_oil_Price_2004_2009
	Monthly_wheat_Price_2004_2009

	Monthly_oil_Price_2004_2009
	Pearson Correlation
	1
	0,808(**)

	 
	Sig. (2-tailed)
	 
	0,000

	 
	N
	61
	61

	Monthly_wheat_Price_2004_2009
	Pearson Correlation
	0,808(**)
	1

	 
	Sig. (2-tailed)
	0,000
	 

	 
	N
	61
	61


**  Correlation is significant at the 0.01 level (2-tailed).

Table A4

Correlations

	 
	Soybean_Price_1971_1975
	Wheat_Price_1971_1975
	Corn_Price_1971_1975

	Soybean_Price_1971_1975
	Pearson Correlation
	1
	0,902(*)
	0,780

	 
	Sig. (2-tailed)
	 
	0,036
	0,120

	 
	N
	5
	5
	5

	Wheat_Price_1971_1975
	Pearson Correlation
	0,902(*)
	1
	0,969(**)

	 
	Sig. (2-tailed)
	0,036
	 
	0,007

	 
	N
	5
	5
	5

	Corn_Price_1971_1975
	Pearson Correlation
	0,780
	0,969(**)
	1

	 
	Sig. (2-tailed)
	0,120
	0,007
	 

	 
	N
	5
	5
	5


*  Correlation is significant at the 0.05 level (2-tailed).

**  Correlation is significant at the 0.01 level (2-tailed).
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