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Abstract
Last period the discussion of the implementation of a commodities exchange market
in Greece returned to the scene; it is remarkable that there are two main options. The
first option suggested from the Greek stock exchange regulator HELEX, consists of
the creation of a commodities exchange market based on derivatives market, and
having as primary underlying commodity the olive oil, where Greece is the 3rd biggest
producer in the world after Spain and Italy. This commodities exchange market, is
planned to be located in Athens area, whereas the second option suggests the creation
of a commodities exchange market located in the second major Greek city
Thessaloniki, in the North part. According to the last, this market will be orientated
not at derivatives as the first, but as a cash market to physical delivery. A second
market targeting also to physical delivery, would be created at the city of Piraeus, in
Athens area. According the project, both institutions (Thessaloniki and Piraeus), will
have a breakeven point of nearly 120 million Euros of transactions value per year, and
shareholder equity of 10 million Euros. The supporters of the project claim that the
operation of such markets will have a very positive effect on the local economy, and
will help the counterparties to overcome the various problems which led to stagnation
the commodity transactions. Out of the scope of defining the optimum numbers of
markets, and the more suitable place to implement, the query which comes
immediately is whether the creation of these commodity exchange markets, will have
an impact on the development of the spot (real) prices of the commodities. As it was
seen the last years, mainly in the energy but also in the agriculture sector, there are not
few who are stating that the recent fluctuation of the recent years in crude oil as well
as in the main agriculture products like wheat, was mostly due to the developments of
the derivatives market posed to the respective commodities, than linked with the
demand-supply chain of the underlying items. In the present study, the main basic
concepts of a commodity market will be presented, and how investor expectations
drive the interaction between spot and derivatives prices. Furthermore, a historical
review on the spot prices over the last decades, and especially during the critical
period after 2007, will take place. In the review of the related literature afterwards, the
basic theories about key determinants of spot prices will be displayed, together with
empirical results. Nonetheless, it should me mentioned that the data processed is not
primary as this appeared quite difficult – especially for spot prices – but secondary.
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Main figures of the olive oil in the global and domestic market will then be presented,
together with the main declared goals of the Greek commodity market. In the last
section, the arguments of the implementation of the commodity exchange market in
Greece will be described, faced against the counterarguments, each of them justified
from the related literature review and empirical evidence where existing.
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1. Introduction
So what are the implications of the recent rise in commodity prices? It is, as I said, a
sign that we’re living in a finite world, one in which resource constraints are
becoming increasingly binding. This won’t bring an end to economic growth, let
alone a descent into Mad Max-style collapse. It will require that we gradually change
the way we live, adapting our economy and our lifestyles to the reality of more
expensive resources
Krugman, Paul, New York Times December 26, 2010

1.1.

Scope of commodity exchange markets

To evaluate the implementation of a commodities exchange market in Greece or
elsewhere, several parameters and areas should be considered, investigated,
consequently their significance and influence be estimated, and in the end justifying
from all above, to conclude whether this new regulation will have a positive outcome.
The main arguments of the supporters of such a project are that - out of the primary
declared goal of making easier the transactions and promotion of the local agriculture
products (see olive oil) - it will:
Ø attract investors, external or internal, who would see benefit in terms of
diversification and higher yield returns,
Ø increase liquidity and transaction volume even within the existing players,
Ø decrease volatility in the respecting market turning it more attractive for external
investors,
Ø last but not least, it will lead to a more “planning culture”, especially when relared
to natural resources which obviously are not unlimited.
Nevertheless the main concern nowdays is whether the developments in the
commodities derivatives extrapolate to the underlined commodity spot prices.

1.2.

Type of markets, and derivatives in Commodity markets

Commodities are defined as goods without any added value, which means that they
are in their initial form, as extracted if minerals like crude oiland natueral gas, or like
wheat and corn in case of agriculture, or even cattle and hogs for livestock. Another
definition for commodities is that they should have in general - provided they have the
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same quality characteristics - the same value across volume, means they should be
behave as “bulk” goods.
Commodities exchange market is a market where commodities are trated; Principally
there are two types of commodity exchange markets:
Ø Spot markets, or physical delivery markets, or cash markets, where the
commodities are traded by spot contracts and involve always immediate delivery
Ø Commodity exchange market where the trated titles are securities whose the value
and return is derived from the value and return of a underlined commodity. This
case involves aslo future delivery of the underlined commodity. These securities
are called derivatives. Derivatives are mainly of three types:
v Forward contracts
These are, specifying a transaction of an agreed quantity of commodity, at defined
price, at a specific time in the future. They are not stardardized contracts, and are
traded Over The Counter (OTC), which means that the two parts undreatke the risk of
not meeting the agreed conditions of the delivery. Per example we consider the
agreement between a wheat grower and a floor mill procurement officer. The officer
buys a forward contract for a specific quantity of wheat at a set price at defined price
in the future i.e. 10. In such way the purchaser has ensured that he will have his
primary raw material at the time of the processing and locked the price for it. The
farmer from the other part, has ensured that nomatter the price fluctuation of the
wheat is, his crop in terms of specified volume will be sold at the agreed price. The
price of the forward contract, is depending of the expectations of the two parts in
relation of the underlined commodity. If the price of the real commodity – called spot
price – will be more than 10, i.e. 12, then the the buyer who is the purchaser of the
floor mill, will ern 20%, as he will receive the wheat at 10 and can sell it to the market
at 12. Converesly the farmer will lose 20% as he should deliver the wheat at 10,
although he could sell it in the spot market for 12. The buyer is called to take a “long”
position, and the seller a “short” position
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v Future contracts:
They are similar to forwards, but they are traded in organized markets, called
commodities exchange markets. The proper completion of the contract is ensured as
the buyer is not transacting directly wity seller, but via an insitution called “clearing
house”. In the form of collateral the two parts proceed to a deposit of a amount of
money called “margin”, which is used as warranty for complying with the terms of
the agreement. In the end of each day, depending of the spot price of the commodity,
the “clearing house” is performing “clearing”, in the same way as the forwards, i.e. if
the price in the day 1 is 12, the account of the buyer will be credited with 2, if on day
2 is 11 will be debited with -1, and so on. Each margin is credited or debited
respectively, until the day of the future expiration. This process is called “market to
market”.
v Options:
In the options, unlike forwards and fitures, the buyer has the right but not the
obligation to deliver the commodity at set time at a certain price in the future. The
right to buy is called “call option”, and the right to sell, “ put option”.

1.3.

Hedging

The term hedging is used to determine any investment, which is aiming to offset any
potential loss due to the main investment (Wikipedia). There are several hedging
tools, i.e. swaps, futures and forward contracts, options etc.
Hedging tools like futures have been invented even from the 19th century, when they
aim to protect the agriculture producers against the variation of the price of their
products. Since then they were expanded into several financial areas, however with
their main goal being the same, means the protection of the counterparties from the
market price variation.
In this paper, the case of a commodity exchange market in Greece will be considered,
where spot as well as future deliveries will take place.
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2. Commodity Market overview
2.1.

Status and trends in commodity derivatives markets

2.1.1. Contango and bacwardation
For a long time the world has seen a period of stability in commodity prices, which
resulted on stable business environment, and reliable budget estimations. However,
the continued turmoil in Europe, extreme weather conditions, and more recently the
social unrest in middle east region, have overturned this situation, better known as
“contango”.
Fig. 1 Contango and backwardation

(Source Wikipedia)
As mentioned two situations take place concerning the interaction between spot and
futures prices; these situations, which are explained below, are called “contango” and
“backwardation”.
i.

Spot prices are lower than future prices. At this situation known as
“contango”, the investors – while hedgers or speculators – are willing to
pay more for a commodity in the future than the expected price of the
commodity. This is reflecting their intention to avoid paying storage and
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other costs related with buying the commodity today, and is normal for
storable and non-wearable commodities
ii.

Spot prices are higher than futures prices. At this condition, known as
“backwardation”, the investors will seek to take “long” positions,
expecting the futures prices to rise.

Following this instability, commodity prices have been characterized again from high
volatility, and the discussion for hedging them rose again. This is quite important for
industries who depend to a large extend on commodity prices i.e. airline industry
(Buhl et al. 2011). At the same time, the percentages of firms who hedge their
commodities declined from 56% in 2009 in 53% nowadays (Meves, 2013). Moreover,
according to the new regulation which will be imposed both at US and EU, hedging
cost is expected to increase and even to limit the number of institutions available for
providing hedging services. In the light of all these developments, the question
whether hedging commodities adds real value on firm’s performance, should be posed
again.
Over the past decade, the world has seen an impressive increase in the use of
derivatives in general, but especially in derivatives based on commodities and real
estate assets. In fig.2, it is shown the growth for commodity index funds from 1994 –
2008, and in fig.3 the same applies for commodity futures’ index funds from 2007 –
2010. Commodities’ derivatives consist of two types: those traded in organized
exchanges like futures and options, and the ones traded OTC, which are traded
outside exchanges, and consist of forward contracts and options. In the first type, the
organized exchange as counterparty guarantees the successful completion of the
transaction, whereas in the second type, the two parties agree on the contracts’ terms,
and the implementation of the agreement relies on the solvency of each part.
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Fig.2 Commodity Index-fund investment

(Basu and Gavin 2011)

The OTC market failure was indeed one of the root causes of this huge growth, which
was at a large extent not proportionate with the hedging needs coming from the risk
management purposes between commodities’ suppliers and consumers. It was part of
a greater shift from the equity derivatives to other “assets”, as commodities and real
estate have been considered.

Fig.3 Notional Long positions invested in Commodity Futures Index funds

(Basu and Gavin 2011)
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  The impact of this irrational growth in OTC market was visible during the recent

financial crisis, when large financial institutions were been found to be very exposed
to the failure of this – to some extent not visible – market. Basu and Gavin in their
paper (Basu and Gavin, 2011), describe very schematically, how a non suspicious
zero game market, can turn to be a non zero game, when the magnitude of hedging or
betting – depending upon the point of view – exceeds a critical level, involving large
financial institutions, which due to their size, fall under the umbrella of the
government’s safety net.
2.1.2

Drivers of the commodity derivatives market

Two drivers are under consideration for this shift from equity to commodities’
derivatives:
i) The intension of diversification from the equity derivatives market, which was
based on researches upon which there is zero or negative correlation between equity
and commodities returns (Greer, 2000). Moreover, others (Erb and Harvey, 2006)
extrapolated this argument by stating that main reason of commodities’ returns was
the diversification between individual commodities within an investment basket. Also
as other researchers (Buyuksahin, et al., 2006) found, the correlation between equity
and commodity futures is zero or negative, however when the period of consideration
is extended, the correlation results can totally change. Indeed, after 2008 and
especially September 2008 when the respected market collapsed, the correlation
turned to be very positive as can be seen in fig 4 for the 5-year correlation between
S&P 500 and S&P GSCI. What the investors in commodities discovered the hard
way, was how badly can commodities’ futures do at the same time the equity
derivatives underperformed.
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Fig.4 Rolling correlation coefficient

(Basu and Gavin 2011)
Another argument of the supporters of investing in commodities’ derivatives was that
even if the behavior of these products can be positively correlated in specific cases,
with the one of the equity products, the creation of an investment portfolio of
derivatives based on individual commodities is a safeguard, which is ensuring
diversification (Erb and Harvey, 2006). However, other researchers (Tang and Xiong,
2010) proved that the introduction of the Index commodities trading neutralized this
advantage and limited the diversification among individual commodities.
ii) The search for higher returns, which was basically caused due to the
low interest environment. From various researches (Jimenez and al., 2008), was
documented that at times with long term low interest rates, investors tend to take more
risk than usual. In addition, what could be the problem someone can state; higher
yield, means higher risk, which leads to arbitrage and thus to equilibrium. However, it
was found, that the quantity of risk taken was not proportionate with the expected
return. This led at first to invest heavily in derivatives based on real estate, and later
than 2008 after the high-levered household mortgages market collapsed, to the
massive shift into commodities futures. This is what globally happened, especially to
the mature markets; but what all these have to do with Greece nowadays? Are there
now conditions, which correspond to the ones described above?
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At a glance, there is not a low interest environment, as due to the large spread of
Greek bonds, the interest rates granted by the Greek banks are not low.
However, the situation of the real estate market is by far similar to the one related to
the subprime mortgages, which was the main cause of the ignition of the recent
financial crisis.
Nevertheless, what is very important is the excessive lack of liquidity in the Greek
market, which makes very difficult even for healthy firms to access funds.

2.2.

Status and trends in physical commodity markets

In Fig.5 and fig.6, the evolution of commodity prices within 1960-2011 is shown.
During this long route, there were two booming periods, which can be distinguished
between 1973-1980 and 2003-2011. During these periods, there were similarities, as
in both cases dollar depreciation was present combined with low interest rate
environment. However, in the last, a new parameter was introduced; the widespread
finalization of the commodity markets, mainly by means of the futures contracts
agreements. There was a significant amount of capital invested in buy (long) position
regarding the underlined commodities, which had a secondary impact to the spot
prices by increasing the expectations for them. Nevertheless, even if the secondary
influence is under investigation, there is no doubt about the major effect on some
commodities’ prices by the changes of the consumption pattern due to regulations or
other i.e. ethanol case versus maize. On the contrary, the impact on the spot prices of
the Chinese demand after 2005 was partially proven only for the hard commodities,
leaving the soft ones practically unaffected.
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Fig.5 UNSTAD Overview of commodity prices 1960-2011

(Source UNSTAD)
It is clear that high peak of 1974, was followed by a generally long (1980-2000)
period of volatility. Within 1997-1999, the prices slumped due to the Asia crisis, and
by 2008, there is clearly a 5-year boom price area - not as 1974, but relatively longer.
Notwithstanding, it is widely accepted that in long-term aspect the commodity prices
are declining, as also the fig.5 suggests.
After 2008, there was a short period of decline of commodity prices, which is
obviously a result of the global crisis at that time. However, after 2009, almost all
commodity segments fully recovered, even at prior 2008 levels, which stands in
contradiction with the long-term commodity price pattern since then. It was generally
accepted that commodities price pattern follow cycles which are not symmetric,
means the booming areas are shorter than recession ones. The last is now under
investigation, as since 2009, commodities prices level are relatively high.
Prior to 2003, there have been two times when commodities prices rose significantly;
it was in 1950, during the Korean war, when the uptrend was attributed to the
intension to increase strategic inventories, and in 1972-1973, when to a large extend
was the outcome of strong industrial growth, and two successive years of failures in
the agriculture sector. This is not the case for the recent – since 2008, long period of
commodities prices high level.
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In fig.6, the evolution of the commodities prices per different commodities segment is
shown, for the same time (1960-2011).

Fig.6 UNSTAD Evolution of price index of commodities 1960-2011

(Source UNSTAD)

3. Literature Review
3.1. General Overview
The hedging topic has been extensively studied, and researched since long by many
analysts. In the beginning, most of them focused on the risk reduction of the
commodity costs, avoiding other aspects of hedging benefits. Later other authors
indeed studied the other main field of the hedging process, means the financing of a
firm. It was in the last years when researchers using a vast source of data, have
examined the effect of the market structure within which the analyzed firm is acting,
on the hedging outcomes and ultimate results (Buhl, et. al., 2010). Worth to mention
is that at least theoretically, when commodities are hedged between suppliers and
consumers in a specific market, this market will result on lower volatility, thus in
becoming more attractive for foreign investors, which will return benefit to the
counterparties applying hedging between each other. Last but quite important, is that
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hedging commodities is building a strong planning environment, where the above
defined counterparties can better forecast their needs, avoiding periods of
overproduction and periods of disposal of natural sources (Buhl ,et.al, 2011).
So then, what drives commodities spot prices?
Along time, several researches took place regarding this topic. Notwithstanding, it
was after the onset of the global crisis in 2008, which this research was intensified,
and not few academics and others, started to analyze it, in order to interpret the
evolution of the spot commodity prices. It was in July 2008 when the commodity
prices peaked, following a sharp decline in the quarter after. This booming of the
commodity prices even if was not the highest, combined with the collapse afterwards,
triggered a strong interest to understand the mechanism with which commodity spot
prices are defined and influenced. The main interest was for the oil prices, which
anyway accounted for almost 40% of the weight of S&P GSCI (Basu and Gavin,
2011). Several papers have dealt with this topic, the main part of which implying that
this sharp differentiation on the commodities prices should be ascribed to the strong
speculation activity which took place, and it was not result of the general balance of
supply and demand in the producers-consumers market. Others focused on the impact
that inventories have in the definition of the real commodity prices, also largely
dealing with the oil market. Nevertheless, Frankel and Rose, (2010), went beyond the
speculation effect and examined the influence of a wide range of parameters, being
macroeconomic as well as microeconomic. Firstly it should be defined what
Agriculture commodity consists of, and what are the specific characteristics of such
commodities. In general, they consist of grain products (i.e. soybeans, corn, and
wheat), soft commodities (i.e. coffee, cotton, and sugar), citrus and orange juice, and
livestock (i.e. cattle, Hogs). As the crop and harvest heavily depend on whether
conditions, weather development is crucial for the supply and consequently for price
definition. Compared with mineral commodities, they are not as sensitive as the latter
concerning political uncertainty, which sometimes cause mines to stop operation, or
oil wells to limit pumping. However, as is obvious, relatively to oil and minerals, they
cannot be stored underground as reserves. Moreover, oil prices increases could be
translated into fears for political or social uncertainty in the countries where the oil
wells are located; similarly, for the agriculture, commodities’ booming could be
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interpreted from unusual weather conditions in large producing countries, or from
disorders in the supply-demand balance in the big Asian economies. However,
nothing of the above can explain the reason that in the beginning of the second
semester 2008, almost all commodity prices rose at high levels (German, 2005). Since
then, three main theories, which briefly are mentioned below, have been developed to
explain this fact.

3.2.

Theories for interpreting spot prices behavior

Ø The first is the economic growth theory, which implies that commodity prices
are largely influenced by the strong growth in the big Asian economies as China and
India. Although it seems reasonable, this theory lost support after 2007, when
following the sub-prime crisis in the United States, the forecasts for the US economy
and generally the global economy have been downgraded. Meanwhile, albeit the
pessimistic status of the expectation for growth, commodity prices continued rising
against theory. This caused the economic growth theory practically losing against the
two others theories, means the speculation and the easy monetary policy, or as
expressed differently, the low interest rates theory.
Ø The speculation theory as already mentioned was very popular especially for
interpreting oil prices hike. According this theory, speculators would be betting into
the futures or other derivatives posed on oil prices, which would put strong pressure
to the spot commodity prices, ending in raising their price. It is a fact indeed that
financialization of the commodity markets took place during the last decades. The
logical argument here is that speculators would take “long” positions in the respecting
markets, and thus lead the underlined commodities prices to rise. At a first view, it
should be mentioned that in such case the presence of high inventories should be
strong, which was not the case in 2008. Speaking for agriculture commodities, an apt
definition of what characterizes the special nature of these commodities is that “they
are hybrids of assets – where price is determined by supply of and demand for stocks
– and goods, for which the flows of supply and demand matter.”(Frankel 1984, Calvo
2008, Frankel and Rose, 2010). Being so, they are storable and generally
homogeneous, which in line with speculation theory, suggests that in periods when
speculation efforts are imposed to influence prices, the inventories should reach high
levels. Conversely, in the studied period, inventories have been not high, even being
lower than expected. Another noticeable remark is that often speculators are seeking
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to make profits by decreasing the commodity prices, often taking “short positions”,
rather than betting on their increase, and taking “long positions”.
Ø Third theory about commodity prices comprises of the impact that the low interest
rates have on the evolution of the commodity prices. Historically, there are indications
that in 1970s the low interest rates provoked the rise of the commodity prices;
inversely, in 1980s the increase of interest rates ended up in the decrease of the last. It
is also true that in 2008 and in 2001-2004 Federal Reserve reduced the interest rates.
It is important here, to describe the mechanism by which the interest rates affect the
oil price level. By increasing interest rates, the holding cost – which will be analyzed
later – is going up, which lowers the incentive to keep stocks underground, and
consequently leads to lower demand. At the same time, as the potential income for
investing the revenues from the oil extraction to interest rates is going up, OPEC
countries have a strong motivation to increase the utilization of the wells, and thus
increasing the supply. Both increase of the supply, and decrease demand, lead the oil
price to fall. A remark here is again that in such case, inventory levels should have
been high to justify that it was the interest rates upward to activate the commodity
price to jump. One possible explanation that is suggested is related to the content of
the term “inventory”. Here it should not only be examined what normal users are
keeping in stock. In some cases, it is very important for the price determination, the
decision regarding the management of the reserves, i.e. for the countries producing oil
to leave it underground, or pumping it.

3.3.

Commodity price determination formula

In order to articulate a mechanism by which the commodity prices are formed,
researchers firstly started to link prices with macroeconomic factors. In the framework
of this study, three main macroeconomic parameters will be considered; interest rates,
the economic growth – mainly expressed for GDP – and inflation rate. Frankel and
Rose, (2010), dealt with this topic and tried to find a structured approach to the
determination of the spot prices. GDP and inflation rate have been identified at a later
stage, starting with connecting the commodity prices definition with interest rates.
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Assumptions used
Certain assumptions have been used, dealing with the expectation of the parties
involved; the main assumption is that the price will tend to converge back to a longterm equilibrium price level, at a compounded annual rate. The assumption that
commodity prices regress to a long-term value is showed in the equation below
(θ = parameter).
Schematically the above can be illustrated like follows:

E [ Δ (s – p ) ] ≡ E[ Δq] = - θ (q-ql)

(1)

s represents the natural logarithm of the spot price (log),
sl represents the spot price long-term equilibrium,
p represents economy-wide price index (log) ,
q represents s-p, real price of the commodity (log),
ql represents the long run (log) equilibrium real price of the commodity (log)
Convenience yield
A very important topic to deal with is the decision whether the commodity producer
will hold it as inventory, or he will sell it and use the revenues for earning interest.
The expected return, which should be equal for these two cases, is expressed by the
following equation:

E (Δs) + cy – sc – rp = i where

(2)

cy represents the convenience yield of the
sc represents the storage costs (warehouse fees etc)
rp ≡ E(Δs) – (f-s) represents the risk premium, (f is forward/futures rate (log)
i represents interest rate
Combining equations (1) and (2) we reach the following equation

q= - (1/θ) [i-E(Δp)] + (1/θ) cy - (1/θ) sc - (1/θ) rp
The above equation indicates that:
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(3)

Commodity real price (q) is conversely proportional with the interest rates (i), storage
costs (sc) and risk premium (rp), while proportional with convenience yield (cy).
In order to obtain an applicable and useful form of this formula, several
microeconomic determinants will be tested against the variables of the above
equation.
Ø Inventories’ level versus storage costs (sc). Largely inventories are expressed via
the storage costs (sc). In this way it can be stated that sc is a function of the
inventories’ level sc= f(inventories)
Ø Economic growth versus convenience yield (cy). Convenience yield is the benefit
consumer is enjoying by holding an inventory and not selling it, benefit that
cannot be obtained via the derivatives, and is considered vital, especially at
keeping a manufacturing process running smoothly. As economic growth, which
usually is expressed via GDP, is activating the business cycle and production
process, is a clear determinant for convenience yield. In this way it can be
displayed as

cy = f(Y)

Ø Volatility (σ) versus convenience yield (cy), and risk premium (rp). It is commonly
accepted that volatility increase the demand for inventories and thus prices, so is a
determinant for convenience yield (cy). However, volatility is also a determinant
for the risk premium (rp).
Ø Risk versus convenience yield (cy) and risk premium (rp). This risk, can be
political in the producing countries, or financial in consuming ones etc. The risk is
a determinant for convenience yield (cy) as it increases the benefit of holding
inventories, but at the same time is obviously a determinant of the risk premium
(rp).
Ø The spread (S-F) between spot and futures prices, versus risk premium (rp). As
mentioned two situations, take place concerning the interaction between spot and
futures prices: “contango” and “backwardation”. The spread is a determinant of
the risk premium, as it represents the return for the speculators.
Ø Inflation rate: As told the commodity prices will be tested against three
macroeconomic parameters, means economic growth expressed from GDP,
interest rates, and inflation rate. To figure out the influence of the inflation rate, it
should be recognized that many investors invest in commodities, to hedge against
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inflation rate. Hence, it is expected that as inflation rate goes up, the demand for
commodities increases, and consequently prices are ascending.
Replacing the determinants for the individual terms in equation (3), Frankel and Rose
defined the equation below, which is including the influence of the inflation rate to
the formula as well as the “backwagon” effect – otherwise speculation influence:

q = C - (1/θ)[i-E(Δp)] + (1/θ)f(Y) - (φ/θ) (INVENTORIES) + (ψ/θ) σ
- δ(s-f) + λ E(Δp) + (δ /θ)(Δs-1)

(4)

In this equation, commodity prices q, are expressed as function of interest rates i,
economic growth Y, Inventories, volatility σ, spread between spot and futures prices
s-f, inflation rate Δp, and speculation impact be means of the changes of spot prices
during the prior year

Δs-1.

3.4. Empirical evidence
For this study, there was difficulty to gather reliable data series for spot prices, thus it
will be used secondary data. Moreover, findings will be extracted from the data
processing of the above study, (Frankel and Rose, 2010). In this paper, the authors
used market data in order to test whether the above-articulated formula (4), which
includes both macroeconomic, as microeconomic factors, was supported from the
experimental inputs. For this purpose, they tested this formula for a group of selected
commodities. These commodities comprised from seven agriculture (wheat, oats,
corn, cotton, soybeans, two livestock-cattle and hogs), four minerals (platinum, silver,
and gold, copper) and oil. Data from date series versus equation (4) was tested with
bivariate and multivariate regressions, and sensitivity to each component has been
reported. The initial analyzed components were GDP, volatility, Spot-future spread,
Inventories and interest rates (table 1 in Appendix). Then the speculation phenomenon
was tested (Table 3 in Appendix) as described in equation (4). As discussed it was
inserted the rate of the spot prices changes during the prior year (s-1). In order to test
the effects of the inflation rate, a real – means above interest rate - inflation rate was
inserted (Table 4 in Appendix). Data from commodity price indexes was also tested
for five common commodity indexes (Dow Jones/AIG, S&P/GCSI, CRB
Reuters/Jeffries, Grilli-Yang, Economist).
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3.5.

Results of the analysis of markets’ data

The results extracted have been interesting either for microeconomic or for
macroeconomic determinants. In general, they are supporting the theoretical formula.
The microeconomic components show the expected influence, means positive for
volatility, negative for inventories and spot-futures spread. From the macroeconomic
components, world output shows positive effect as expected, however the effect of
interest rates which appears negative in one case (Table 2 in Appendix), in other case
appears positive, finally turns to be not significant. The change in the spot prices
(Table 3 in Appendix), during the prior year is inserted and proven highly significant.
The inflation rate - adjusted by real interest rate, was then inserted (Table 4 in
Appendix), and it resulted significant with positive effect (coefficient positive). This
means that the implied motivation to invest on commodities to hedge against inflation
is turning to be as expected profitable for the investors. Inflation rate stands as the
third macroeconomic determinant for the commodity price, else being economic
growth and interest rates.

3.6. Interpretation of findings
As above mentioned it was clear that commodity prices are influenced by
macroeconomic factors as well as from microeconomic ones. The effect of the
economic growth as expressed by the GDP, was proved positive and significant, the
inflation rate also, however the impact of the interest rates came to be insignificant.
Concerning microeconomic factors, volatility although has a dual effect – positive via
the convenience yield and negative via risk premium – proved to positively influence
commodity prices. Spot-future price spread’s effect, ended up as negative, as the
higher the spot prices are versus future ones (normal backwardation), the lower is the
speculation return, discouraging speculators to put money on, and so increase the
prices. Inventories have been proven to affect negatively the prices. The absence of
reported high inventories levels in the peak of 2008, can be explained by the
imperfect meaning of the inventory term, aiming to include also reserves, as was
discussed earlier.
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According the above data processing, the theoretical formula (4), was found to be
supported by the empirical results (Frankel and Rose, 2010).

3.7.

Inventories management - Theory overview

The influence of the inventories is not limited as a determinant of the commodity
prices theory. It is important to point out the practical extensions of the formula (2).
The essence of that equation is in the decision making process, which anyone who
holds inventory has to follow.

E (Δs) + cy – sc – rp = i, or [E (Δs) – rp)] + [cy – sc – i] = 0
The practical application of the last is that the holder of an inventory has always a
critical decision to take; holding the inventory, he is suffering with the storage cost
(sc) and the loss of the interest rates (i). At the same time, he enjoys the benefit of
having the inventory as convenience yield (cy). His expected return E (Δs), adjusted
by the risk premium (rp) will be the interaction between the convenience yield and the
storage and interest rates costs. At this point, the outcome of this interaction depends
from the situation in the market of the related inventory. As known, the future price is
expressed by the spot price, as below:

Ft = St e (r-cy) (T-t)
Ft is the future-forward price of the commodity, at time t
St is the spot price of the commodity, at time t
r is the continuously compounded interest rate for one year
cy is the convenience yield
T is the maturity time
Two cases are distinguished:
Ø At the time t, inventories are high. Then there is strong probability that
inventories in the future to be lower, as otherwise, the investors would not hold
inventories bearing the costs, but it would sell them. As inventories are expected to be
lower in the future, the future-forward price is expected to be higher, means Ft > St,
which implies r-cy > 0, or r > cy
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Therefore, in times where the inventories are high there is no sense to keep them, as
interest rates offer higher return
Ø

At the time t, inventories are low. Then as at this time, when lack of such

commodity is present, there is strong probability that in future, the inventories will be
high, and so future prices are lower than spot prices.
Ft < St, which implies r-cy < 0, or r < cy
Concluding, convenience yield is conversely depending to the inventories.

3.8.

The critical role of the inventories

This is very important on the day-to-day business, for the companies who depend
largely to commodities. For many of them, especially the manufacturing facilities,
there is far greater benefit into holding a commodity as inventory, than to have it as a
future-forward contract, prior to its maturity. It can ensure the smooth production
continuity; its absence can have an opportunity cost in case of urgent and unplanned
demand.

4. The case of the Hellenic Commodity Exchange market  
4.1 General overview on the olive oil market
4.1.1. Production Capacity
According International olive council (I.O.C.) more than 73% of the worldwide olive
oil production comes from the Mediterranean countries (HELEX study project, 2013).
Spain as the 1st global producer, accounts for more than 41%, Italy 2nd for 20% and
Greece 3rd for 12%.The total production in 2011-2012 reached 3.370.500tn, and for
2012-2013 is estimated to 2.500.000tn less by 26%, mainly due to Spain rough
reduction, while for 2013-2014, the estimations account for 3.000.000tn, up by 20%
than previous year. In table 5 (Appendix), is displayed the production in Greece since
2001-2002, where the selected source is ICAP 2012, which stands better in reflecting
the actual local situation. In these terms, Greece is producing according local sources
(ICAP, 2012) approximately 255.000tn of olive oil per year. The main part of
150.000tn (>60%) goes to domestic consumption, and the remaining part of
100.000tn (<40%) is available for exports. What is commendable is the high
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cyclicality of the production volumes, mainly due to weather conditions. It is also
common in agriculture, and especially in the olive trees, one “good” year, be followed
by a “bad’ one.
4.1.2. Consumption
Ø Domestic market
The local consumption pattern is aligned with the one of the three main producing
countries, including Spain and Italy, which reaches almost 15 kg per capita, versus
3,8kg in EU and only 0,5kg worldwide (HELEX study project 2013). In fig.7 is
shown the consumption per head for several countries. Worth to be mentioned is that
consumption is boosted from researches proving that Mediterranean diet, strongly
contributes to rough reduction of health problems (less strokes by 30%)
Fig.7 Consumption of olive oil per head

(terracreta.gr, 2013)
In table 8 (Appendix) is displayed the consumption in Greece for the last years; what
is visible is that in the last years due to the crisis, there is a downtrend of nearly -3%
annually.
Ø Export market
Global market accounts for 3.083.000tn and is increasing by approximately 3% for
the last two years. Out of this total volume, more than 60% is represented by EU
countries, from which the main part comes from the three main producing ones
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(Spain, Italy and Greece). However, an appreciable uptrend is visible in nonproducing countries like in USA, which is the second - after EU- global consumer.
Very important opportunity is considered to be China, where apart that the
consumption is yet low, almost 29.500tn in 2010/2011, (source I.O.C.), there was a
very strong - over 60% - uptrend versus the last year. In this market, the olive oil is
considered as a luxury product not intended for the general public, whereas for
selected restaurants.
4.1.3. Exports
Main export destination (85%) is EU countries and especially Italy (>70%). Italy is
one of the bigger exporters worldwide, where the local capacity is not enough even
for the domestic needs. It imports more than 70% of the Greek volume and 40 % of
the Spanish volume, bottling and then exporting. In order to do so, is taking advantage
of its strong Brand name, and distribution channels. It is impressing to mention that
Italy imports olive oil in bulk from Spain and Greece at an average price of 2€/kg, and
is exporting at 3€/kg, earning approximately 1€/kg only for the added value of its
filling.
In tables 6 and 7 (Appendix) is displayed data for the exports from Greece.
It is remarkable that from the exported volume, the filled part accounts only for 25%
for the Greek olive oil, versus 97% for Italy and 55% for Spain.
4.1.4. Classification
According quality
For the purpose of this study we consider only the following 4 categories of olive oil:
Ø Virgin, in which the acidity is limited to 2%
Ø Extra virgin, in which the acidity is limited to 0,8%
Ø Refined, in which acidity is limited to 0,3%
Ø Olive oil, a mixture of refined and virgin, in which the acidity is limited to 1%
According standardized package
Ø Filled into packages up to 5lt
Ø Bulk
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Only 20% (65ktn) of the Greek production reaches filling; in comparison, the
respected parts for Spain and Italy are 50% (660ktn) and 75% (820ktn) respectively.
4.1.5. Overview on prices
In order to have a price overview, is important first to agree how a specific source is
reflecting the related market, or even the global market price level. To this respect it is
legitimate to say that main drivers for the validity and accuracy of a price
determination should be the traded volume of the respecting product. In these terms it
will be considered two commodity exchange markets, where olive oil grades are
traded, whose “weight” on the global olive oil trading is substantial. These are the
Spanish olive oil exchange market MFAO, and the Italian one ISMEA, in which the
main part of the volume is traded. Prices as well as trends are shown in the table
below:
Table 1: Actual price levels and trends
Extra virgin olive oil

Virgin olive oil

Price (€/kg )

Difference vs PY (%)

Price (€/kg )   Difference vs PY (%)

MFAO

2,6

7%

2,46

2,07%

ISMEA

3,05

17,97%

1,94

-6,07%

(Source MFAO, ISMEA, available at HELEX study project, 2013)
From the above information is clear that there is some kind of stagnation in the virgin
olive oil market, nevertheless the extra virgin olive oil market is showing remarkable
strength.
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4.2.

Critical parameters for an olive oil exchange market

4.2.1. Storage
The olive oil storage facilities being food related, should in general follow the food
hygiene regulations according HACCP or other food safety system. Others food
hygiene quality systems are ISO 22000, BRC etc. In general all systems’ principle is
to identify all sensitive points of the operation cycle, where there is noticeable
probability of the food being contaminated. After the identification and registration of
these points, an action plan should follow, aiming to eliminate the contamination risk.
Beyond these general risk measures, the olive oil storage facilities should implement a
list of measures related to the specific nature of this product, as described below:
Ø Pest control should be implemented without toxic bait stations
Ø Air environment inside storage areas should be clean and not containing exhaust
gases or similar
Ø In case of mechanical ventilation, all systems should be properly operated and
maintained, in order to ensure clean atmosphere
Ø Air coming inside these areas should not become from disposal or polluted areas
Ø All filters from ventilation systems should be regularly replaced in order to
provide proper air cleaning
4.2.2. Sustainability
Olive oil’s preservation is essential for its quality and price. For this purpose should
be stored in dark and fresh conditions, means out of the light, in order not to be
oxidized. Best containers are the ones of glass as it is a neutral packaging material;
however, due to the difficulty to build big glass containers, olive oil is often stored
into metallic and neutral containers – usually made from inox as shown in fig.8 which
is a material unaffected from oil. It is strictly not recommended to put olive oil into
containers not designated for food storage.
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Fig. 8 Storage tanks for olive oil

(Source olivenews.gr)
4.2.3. Olive oil Supply chain
As above mentioned the special nature and vulnerability of the olive oil impairs the
importance of its storage, transport and distribution, until it reaches end customers.
The existing distribution channel consists of mainly three channels:
Ø Wholesalers exporting abroad
Ø Wholesalers selling in the domestic market
Ø Filling companies supplying the super markets chains
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The first two are the traditional channels; the third is the result of the intense
competition of the super markets chains in the last years, where the margin squeeze,
forced the last for negotiating and ordering large order lots, in order to achieve the
best possible price. For this purpose two options have been presented:
i.

Invest in storage, transport facilities and means

ii.

Outsourcing, which means to assign to a third party of a specific task and
work, for which this task is his core activity, i.e. logistics or transport areas

It is widespread acknowledged from the 70s (Williamson, 1975), that the only target
related to its transactions an internal organization should aim for, is to access the best
cost choice between internal production and external transaction. In the present case
the allocation of logistics’ tasks to an external part would be the best solution, when
the cost of acquiring these services externally, is lower that developing the last inhouse.
The main advantages of outsourcing in this case are:
1. The concentration of the available resources as money, people etc. to the core
activity of the firm. i.e. for super markets to retailing
2. The rich knowledge that these external partners bring to the firm as regards to
the performance excellence of related activities
When discussing for outsourcing in storage and transport, the prevailing form for
these areas is the Third Party Logistics (3PL). Three type of 3PL are considered:
i.

Firms who are just renting storage facilities

ii.

Firms who are managing goods for other firms

iii.

Firms who are providing full logistics service

Main part of these companies in Greece is located in the surrounding area of the two
main cities Athens and Thessaloniki.
4.2.4. Olive oil exchange market structure
Preconditions
At the present there is not any spot - means physical delivery market, for the olive oil
in Greece. Such a market is a precondition for the formation of the related derivatives
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market, as the last is based on the spot prices development. There is plenty confidence
that a spot market is viable to be created in Greece; nevertheless such markets were
existing in the early 20s, both in Piraeus (1.924) or in Thessaloniki (1.925).
Nowadays, conditions seems mature to implement such project, and even go a step
forward, thus to trade derivatives based on commodities.
Main conditions predisposing that a physical delivery for olive oil market is viable in
Greece are as following:
5. There is at the beginning a critical volume to be considered for trade
5. To a large extent (>80%), the olive oil trade is extravert and export oriented
5. The existing wide and experienced network of storage facilities
5. The willingness for the producers’ part to cooperate
5. The developed network of companies in the logistics segment
After the formation of a spot market, which as mentioned will be supported by the
existing and mature net of storage and logistics infrastructure, the step forward is to
trade the derivatives based on the spot market. The needed knowledge to develop
these procedures can be drawn on from the HELEX group, which is very experienced
on that, as it runs the stock exchange market for many decades. HELEX holds also a
significant level of technological standards for this purpose.
As the new commodity exchange market will be based on qualified products like
extra virgin olive oil etc. a quality certification body will be needed, to provide
expertise in the control, and approval that the specifications set for the various grades
of olive oil are met by the counterparties. In this case the related body will be EFET
who stands for Hellenic Body for Food Control, and is the Greek state authority,
assigned for controlling food and related products, and verifying whether they meet
the declared properties and specifications. From the last clauses it is concluded that
legislation is to a large extent enough for the commodity exchange market, and only
the declaration and specific norms for its operation should be prepared.
4.2.5. Internal structure
For its nature a commodity exchange market should have an intermediate part, which
will interfere between seller and buyer, acting as buyer for the first, and as seller for
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the second. This part called “clearing house”, will hold very important responsibilities
as set below:
I.

Undertake counterparty risk: It will take the risk of the transaction not being
completed. For this purpose, the clearing house is calculating the risk limits
and based on which, asks guarantees from the counterparties in the form of
“margins”. In the event of not successful end of transaction, the clearing
house is implementing actions to ensure that the aggrieved party will be fully
compensated. Below are stated some examples in case of breach of a contract,
and the actions followed by the clearing house:
§

Delayed or residual (not fully) product delivery: the breaching
party will be forced to buy the product from the market and sell it
to the contracted buyer

§

Product not in accordance with agreed specifications: in this case it
will be considered as breach of the contract and the aggrieved party
should be compensated

In order to hedge against the counterparty risk, the clearing house is setting guarantees
in the forms of margins; the last is normally around 6%, however after the completion
of the transaction, the margin is replaced by a guarantee which is ensuring that both
counterparties are able to meet the transaction terms. From the seller this means that
he should have the necessary capital to buy the contracted volume from the market
and from the buyer that he should have the capital to pay the agreed price for the
transaction. In this regard the guarantee can rise up to 20% or more. It is
understandably that for the quantity which is already stored and insured,
counterparties are not subject to any margin request.
II.

Match Seller with Buyer: A very important role of the clearing house will be
to match the seller with buyer, by which is meant to find the best solution for
the transaction in terms of logistics between the seller and the buyer. If for
example the seller is located in an island and is willing to sell a volume of
olive oil in Athens, he should be able to deliver the same quantity in Athens
by paying with its home volume. For this purpose is very important the
dispersion of the storage facilities within the country. The concentrated
storage model is totally unsuitable especially for Greece with the wide
33  

  

geographical inhomogeneity, in terms of olive oil production capacity. As far
as possible wider geographical dispersion, will have the following benefits:
i.

It will be easier for producers to store olive oil into many place all
over the country

ii.

It will be easier for buyers to access the stored volumes and avoid
transport costs

iii.

As in Greece there are since long many decentralized storage places
with quite high knowledge of storing olive oil at an sustainable way,
their utilization will benefit a lot the planned exchange market

iv.

In case of contract’s breach, the clearing house could take advantage
of the fact that in most of the storage facilities around the country
olive oil is stored for private business, and by buying the contracted
volume fulfils the terms of the breached transaction.

The clearing house in order to implement all the above, it should keep in a register all
the accredited storage facilities, keeping at real time all data about the quantity stored
in the specific location, and its quality specifications.
For all the services provided as well as the storage fees, clearing house should charge
also fees to the counterparties involved. These fees although should maintain a high
level of excellence regarding the services provided, are not meant to be higher than
the market norms.
4.2.6. Settlement
The meaning of this term is that after the clearing of the transaction, follows the
settlement which involves money transfer from the buyer to the seller, and fees’
payment. In the past the settlement was taking place by the same part that was
involved in the clearing, which in Greece up to 2007 was executed by a state owned
body. Nowadays the new legislation delegated this right to external private parts – in
case of Greece to ALPHA Bank, suggesting that the same route could be applicable
also for the commodity exchange market. There is a specific timetable with specific
deadlines involving clear tasks for each of the counterparties. The specific nature of
the transaction – means that it is involving delivery of products, not only of money –
defines additional actions related to the quality i.e. sample taking from the product to
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be delivered etc. Regarding the actions taken in case of a transaction failure, the same
procedures with the trade of the other securities apply.
A very important aspect of the clearing house is the formation of a risk management
sector, where the risk of the set positions is constantly measured, defining such way
the levels of the required margins.
4.2.7. Selected quality
The main part of the Greek olive oil production is extra virgin oil. As was mentioned
before, this grade is awarded with a price range from 2,6 to 3,05 €/kg, and definitely
is enjoying price uptrend in prices respecting prior year. Therefore this is the premium
grade, the extra virgin olive oil that Greek commodity exchange market should trade
as primary product. This niche product will better penetrate the global market, and
build a reputation around the new commodity market.
Fig. 9 Extra virgin olive oil from Crete

(Source Lyrakis family)
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5. Conclusions  
It is real without any doubt that the implementation in Greece of commodities
exchange markets delayed and this caused several malfunctions to the local market.
Nevertheless, everything has two sides, and the fact that this new regulation is to be
implemented now, implies that we can take advantage of all the developments taken
place in this field. Moreover, the policymakers can draw on from the vast knowledge
of the recent years in the developed world. There, the respecting markets are mature
enough, to provide important lessons in order to avoid the negative implications of
such project, and overcome painlessness the first critical steps.
In this respect, it is rational that the new Greek commodity market will start from the
olive oil, a well-recognized product, towards which there is long experience and vast
knowledge. The strategy is that after olive oil, the next commodity chosen to be
traded in this market will be farmed fish, where also there is critical volume to be
traded, and Greece is well placed in the exports markets. Afterwards the perspective is
to enlarge the range of the traded products, with main agriculture ones like peaches,
oranges and vegetables, and others as metal scrap etc.
The main concern whether the formation of spot prices is influenced and which way
from the related derivatives, is partially answered by the scientific and experimental
research. In this respect, the new Greek commodity market can be viewed towards the
determinants discussed in chapter 3 as follow:
A. GDP: Greece went through long period of recession, where it is expected to
exit this year, with the GDP development for the first time to be positive.
However for the next years, the evolution of GDP is not expected to be
strongly positive
B. Inflation rate: Last year deflation took place; for next years is expected
inflation rate to be low
C. Interest rates: as seen their influence was insignificant
D. Volatility: as from the table 8, domestic demand is not considerably
fluctuating, slightly declining in the recent years. However, from a global
point of view, the total production is very variable as is depending to an
overwhelming part from the three main producers (Spain, Italy and Greece)
36  
  

E. Speculation effect as expressed by changes in the last year’s price: As it was
discussed before, olive oil market is vulnerable to the influence of
speculators, who will attempt to influence the spot prices; the question is
whether the demand-supply counterparties are better protected, with or
without organized commodity market, was analyzed in chapter 2
F. Inventories management: this concept was analyzed in depth in chapter 3, as
it is considered essential for the price determination of olive oil. As it was
seen several times, not only in olive oil, but also in agriculture products in
general, the so-called “backwagon” effect is causing the prices to jump or to
collapse, as farmers are massively moving between different cultivations. A
structured approach should be planned from the involved parties, in order to
discourage this behavior. Due to the vital role, that inventories play in the
olive oil price development, this topic is also suggested for future research.
Apart from the above, the implementation of an olive oil commodity exchange market
in Greece is expected to end up in several benefits, which could be summarized in the
following points:
a. Leads in hedging the transactions between producers and purchasers, which
results on the first being protected from market fluctuations, and for the
second to be able to lock the raw materials price, and thus planning their
operation, investments etc.
b. It eliminates the intermediaries between producers and consumers, as the first
will sell directly to the second
c. It will considerably improve the funding of the producers, via two main ways.
The first is by hedging, as the producer can now plan his operation based on
the contracted returns, and the second derives from the way the harvest is
treated. Banks and credit foundations are considering agriculture as a high-risk
activity. As the harvest of the producer will be certified for its quality, stored
and thus insured, he will access funding from banks
d. The widespread dispersion of the storage facilities will soften the impact of a
bad year harvest
e. The access of the farmers - especially the small ones, to a major market even
globally, will be easier, even from areas which are geographically isolated
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f. The buyers will have more options regarding quality, thus raising the quality
standards
g. Tax evasion very common in Greece in the agriculture sector, will be limited,
as all transactions will be documented and properly justified
h. The implementation of such an exchange market is proved to boost the local
logistics activities

With respect of the formation and manipulation of spot prices, the literature and
experimental evidence is clear for the transactions taken place within a regulated and
organized environment, like the scheduled commodity exchange market. The recent
financial crisis showed, that it was not the substantial growth of the commodity
derivatives taken place within the framework of organized exchange markets, which
resulted on big financial institutions being entrapped in significant risk taking, from
which was not possible to escape without the bail-out of governments with taxpayers’
money. Consecutively, the regulators should eliminate the barriers concerning the
pure hedging activity of the commodity markets, and especially hedging tools as
futures, whose declared role is to protect the suppliers and consumers of these
underlined commodities. In such a way, the new commodity market will have a
positive impact in the market, as it will foster the competition in conditions of a
healthy and legitimate environment, returning the benefits to a large number of
participants. In the contrary, regulators should clearly discourage the parts who will
attempt to take advantage of a generally accepted for its usefulness tool, in order to
speculate, as it happened many times in Greece.  
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Appendix
Table 2. Panel data results, levels

  

(Determinants of Agricultural and Mineral Commodity Prices, Jeffrey A.
Frankel and Andrew K. Rose 2010).
  

Table 3. Testing for Bandwagon effects

  

(Determinants of Agricultural and Mineral Commodity Prices, Jeffrey A.
Frankel and Andrew K. Rose 2010)
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Table 4. Adding Inflation to the specification

  

(Determinants of Agricultural and Mineral Commodity Prices, Jeffrey A.
Frankel and Andrew K. Rose 2010)
Table 5. Production of olive oil in Greece

  

Source (HELEX study project,2013)
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Table 6. Exports of olive oil from Greece

  

(HELEX study project,2013)
Table 7. Exports of virgin olive oil from Greece

(HELEX study project,2013)
Table 8. Consumption of virgin olive oil in Greece

(HELEX study project,2013)
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