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Abstract. The article proves that the discrepancy of regulatory mechanisms of market relations subjects is also
typical for the agricultural sector of the economy of Georgia. The problem of price formation for agricultural
products is particularly acute. The research determines the need for a scientific approach to solving the issues of
improving the domestic commaodity market in order to ensure its adequacy for full-scale integration into the world
economic space. The theoretical and methodological basis of the research is a systematic approach to the study of
the fundamental provisions of the economic theory, risk management theory regarding the problems of using
exchange instruments in the agricultural market of Georgia in order to minimize the risks of agricultural products.
The authors have identified the main tools for protection against price fluctuations in the exchange agricultural
corn market, analysed the ways to use hedging to minimize risks. The main tools of protection against price
fluctuations in the exchange-traded agricultural corn market are highlighted, and the ways of using hedging to
minimize risks are analysed. Since seasonality, fluctuations in production volumes, and natural and climatic
conditions have a great influence on the formation of prices for agricultural products, the combined impact of these
factors increases the risks of agricultural business, overcoming their negative impact on business activities in
agriculture and determines the need to apply progressive elements of market regulation, including hedging tools.
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Introduction

The crisis caused by COVID-19 completely changed the existing reality and created a completely
new economic, social and political challenges [1; 2]. At the present stage of economic development of
a civilized commodity exchange market, Georgia is required to introduce and apply such progressive
types of exchange instruments as commodity derivatives, which would be able to protect agricultural
producers from the negative factors of the economic system and ensure transparent and parity pricing.
The purpose of the article is to evaluate and analyze hedging instruments, taking into account the
specifics of the Georgian agricultural market.

The need to study the impact of world organized markets on the grain market of Georgia is due to
the increased dependence of pricing in the domestic market on export prices for agricultural products.
Export prices, in turn, are most dependent on the price situation in the world’s organized markets, that
is, on exchanges with future options trading in agricultural products. At the same time, given that
Georgian agricultural producers are reorienting from traditional cereal crops towards expanding the
acreage under corn, research on the impact of world markets on pricing for this particular grain crop is
particularly relevant. The profitability of agricultural production depends on market prices for
agricultural products. This factor is compounded by the lack of effective government mechanisms to
influence pricing in a good market.

As the world practice shows, the use of futures markets is the most common tool for managing the
price risk in agricultural markets. But due to the high degree of correlation between prices in Georgia
and on international futures exchanges, Georgian farmers are becoming increasingly interested in getting
up-to-date information on the futures market.

Many works of foreign and domestic scientists have been devoted to issues related to the exchange
trade in commodity derivatives. In particular, foreign scientists and economists G. Abuselidze, G.
Allayannis, M.J. Carrer, J. Clapp, D. Lien, B. Misund, G.S. Sahi, D.R. Sanders, L. Shao, Z. Wu, W.
Zhou are engaged in research of instruments of exchange-traded derivatives markets and development
of new strategies for their application [3-13] and Scientists G. Abuselidze, L. Beridze, Y. Aleskerova,
N. Yamori, A.V. Gevorkyan, R. Maulida, L. Anggraeni, S.H. Pasaribu, O. Grytsyna, K. Fomichova, I.
Nabok have made a significant contribution to the study of problems related to the development of the
commodity exchange market [14-20].

The theoretical and empirical literature suggests that, if the futures market is to determine prices,
then futures should drive spot prices. Several studies (Bohmann et al., 2019; Geman, 2009; Maynard et
al 2001; Pei et al., 2014; Sahoo and Kumar, 2009; Xiao et al 2019;) investigate price discovery in the
commodity futures market with mixed findings [21-27]. The authors (De Angelis and Ravid, 2016)
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prove that the hedging of commodity output is different from the hedging of commodity input [28]. In
their view, firms with market power that hedge output have incentives to overproduce and distort market
prices. In addition, recent research of Asche et al (2016) shows that convenient revenue in salmon
forwards is related to production variables, suggesting that supply elements are important for pricing
forward contracts [29]. According to Coffey and Schroeder (2019), farmers tend to use forward pricing
and revenue protection insurance in combination [30]. Research articles by Boaitey (2013), Chang et al
(2012), Wright (2014), Chen (2016) and others examine the grain market of the case study [31-34].
According to Chen (2016) study findings the domestic market is inefficient for farmers to distribute
their products [33]. To increase the income of farmers, it is necessary to take additional expansionary
policy to increase the efficiency. The authors (Collins, 2002; Dahlgran, 2009) analyze a sample of data
to evaluate performance and suggest a unique movement mechanism that can make a futures contract
more useful for hedgers on both sides of the market [35; 36]. According to Kavussanos, et al (2010),
grain seems to be an important commodity market in order to understand what is happening in FFA
markets [37].

However, the formation and development of the SOE (example, Georgian, Ukrainian, etc.)
exchange market of commodity derivatives for agricultural products, its organization and regulation
remain insufficiently studied and require further research.

Materials and methods

To solve these tasks, the following general scientific and special research methods were used:
analysis and synthesis (to study the problems of developing the processes of insurance of risks of
agricultural products with exchange instruments), scientific abstraction, induction and deduction (for
systematization and generalization of domestic and foreign experience in the development of the
exchange market of agricultural products); abstract-logical, dialectical (in the process of collecting,
systematizing and processing information for research, as well as theoretical generalizations)
comparison (for analyzing mass statistical data necessary for assessing the state, studying variations,
dynamics and comparing indicators of the object of research); fundamental and correlation (to identify
the interdependence between world prices for agricultural crops) correlation and regression analysis
(when studying the influence of factors on the market value of grain futures) technical and trend analysis
(to predict the price situation in the future), tabular and graphical methods (for visual interpretation of
the research results).

Results and discussion

The difficulty of participating in the auction and the reliance on traders make exchange trading
impossible for agricultural producers. This phenomenon is associated with small batches of the same
type of products and inability to play on price quotes. In case of using credits, it is necessary to take into
account the seasonality of agricultural products and the corresponding payment schedule. A classic is a
bank loan that provides interest on it. However, the financial situation of medium-and small-scale
agricultural enterprises and individual farms is difficult, and banks refuse to provide loans [38-42].

In market conditions, agricultural producers’ advances are made through forward transactions.
Therefore, let us consider the availability of tools for various categories of market participants.

Table 1
Availability of exchange-traded and OTC instruments
for various participants in the agricultural sector
Types of operators and | Futures Mmr'?g:m Option Physical or Forward
the tools available contract P contract | spot market | agreement
contract
Farmers No Yes No Yes Yes
Agricultural holdings
with offshore offices Yes Yes Yes Yes Yes
International trader Yes Yes Yes Yes Yes
Intermediary trader No Yes No Yes Yes
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Middleman traders and farmers can use the “minimum price contract” as an alternative hedging
option, because Exchange-traded instruments are not available to them. So, a “minimum price contract”
is a forward transaction that establishes a cash sale for a known quantity and quality of any product for
the nearest or deferred shipment period. It is widespread in Georgia to set a minimum cash price, which
makes it impossible for various entities to enter the exchange market to conclude options contract. The
advantages of this type of agreement are:

o ability to catch an increase in the price level of a futures contract by increasing the option
premium;

ability to fix the final price on the physical market at any time;

provide some leverage to get a loan;

limited risk;

value of the contract is often negotiable (i.e., a contract may be less than 5000 bushels);

no need to deal directly with the options market;

allows to set a minimum price and helps make decisions in production management.

Among the disadvantages are the following:

o the futures price may go down, which may result in the loss of the premium that the operator
will pay for the deduction agreement for the call option;

o the person entering into this agreement is subject to the collection of service fees, which include
the price for purchasing a call option, which is determined based on the strike price you took,
price volatility, and time value;

e the product must be delivered to a specific elevator.

Consider an example of how the “minimum price contract” works in practice. For example, on
October 1, a person decided that you needed to sell some of the grain in order to free up funds to cover
other needs. However, you feel that the futures price has the potential to increase. You have decided to
enter into an agreement with a minimum price that expires on February 24.

Today-January 1: Sale price in January: -7.50 USD; Premium paid for a call option: -0.65 USD;
Fee-for-service (for this example): -0.15 USD; Minimum contract price: 7.00 USD.

Scenario 1: February 1-Prices went up
Minimum price for October 1: 7.00 USD;

Premium paid for a call option: + 0.75 USD;
New spot price: 7.75 USD.

In case of growth of the price of March, it is possible to sell the option, liquidating the trading result
with a profit of 0.65 USD from the minimum contract price and a net price increase in the physical
market of 0.15 USD instead of selling on January 1 in the physical market.

Scenario 2: February 1-Prices fell
Minimum price for October 1: 7.75 USD;

Premium paid for a call option: + 0.25 USD;
New spot price: 8.00 USD.

This decrease in the price of the call option indicates that the price of the March has decreased.
Although you will get an increase in the minimum price as a result, the price on the physical market is
lower than the spot price when you could have made a sale on January 1 at 7.50 USD [43].

Even a small change in the price of agricultural products can have a significant impact on the sales
margin in general, hence the question: Sell or expect prices to rise?

Today in the Georgian market there are many options for how to sell agricultural products. Starting
from the delivery by the elevator or the car, delivery to the port and ending with the sale to the final
buyer on the terms of delivery to the buyer’s country. In fact, the most popular way is to sell grain at the
elevator. This is mainly due to the fact that in this case there are fewer risks, as well as the “headache”
that can occur when selling on the terms of the CPT-port. After all, logistics issues remain open, and
you need to have a reliable forwarder in your arsenal, but this cannot guarantee that there are no problems
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faced by Georgian manufacturers. However, as a rule, you can get a higher price when selling at the
port, even after deducting the cost of logistics.

In addition, most traders are ready to build long-term relationships with Georgian farmers and work
on forward contracts. The forward contract allows the producer to sell the new crop of corn in spring or
summer and not in the fall when the country is collecting and growing corn. After all, the harvest season
puts pressure on prices, and they fall, after which the farmer is forced to both sell at a low price or store
corn until the spring or summer of the next year, when the market “comes to its senses” and at the same
time bear the cost of storage.

An excellent example of the effectiveness of forward contracts in Georgia is 2019. Starting from
spring and almost until mid-June corn prices both in the world and in Georgia grew rapidly. This was
largely due to fears for the harvest of the United States, where, as expected by the majority of analysts,
dry weather conditions can damage the corn crop. However, with the appearance of rains in the United
States corn belt, all fears were refuted, and corn prices around the world began to decline (Fig. 1).
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Fig. 1. Futures prices for corn: Source: United States Department of Agriculture (2020); National
Agricultural Statistics Service (2020) [44-46]

Future contract holders received by 10-20 $/t higher the price than it was in September 2019, but it
must be taken into account that this is not even the peak of the harvest pressure on prices in Georgia.
Based on this, today in the Georgian market there are many tools to build an effective strategy for the
implementation of their crop. In fact, each individual enterprise needs to build a separate strategy based
on the specifics of what grows the economy, how strong is the need for cash flow, is it possible to store
or you want to attract the elevators.

Unfortunately, there are no opportunities to enter into a forward contract for the supply of next
year’s corn on the physical market of Georgia. By the way, a forward contract is the cheapest and easiest
way to hedge (protect) price risks. By signing this agreement with the buyer of corn, the farmer fixes
the sale price and is no longer afraid of falling prices in the market. The only question is the reliability
of the buyer and his desire to perform a forward transaction in the event that prices fall significantly
during the delivery period. The forward contract is not standardized; it can be concluded for different
volumes and quality of corn, with different delivery terms and conditions. This is certainly the advantage
of a forward contract. But it is not always possible to enter into a forward contract. For example, it is
very difficult to find a buyer of corn on the physical market under forward contracts long before the
delivery time and even when the price is predicted to fall. This is probably how the situation on the corn
market will develop (pessimistic option), that is, prices will fall, and for the delivery period (October-
November) the price will be 145-160 $/t on the terms of FOB deep-sea ports of the Black sea. But this
price does not suit us in terms of the planned profitability. Therefore, we decide to hedge part of our
corn production (10%) from the fall in the price for selling not a physical commodity under a forward
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contract (we do not have this option), but the sale of ten corn futures on the Chicago Board of Trade
(CBOT).

The agro-industrial sector includes the TOP 10 most liquid futures in the world and corn futures are
almost the only commodity futures among them (Table 2).

Table 2
Most liquid futures for agricultural products
Globex Product Name Volume Open Interest
ZC Corn Futures 231372 1689 175
0zC Corn Options 90 258 1278 591
0zS Soybean Options 196 097 1039 653
ZS Soybean Futures 386 372 957 850
ZL Soybean Oil Futures 159 134 495 250
ZM Soybean Meal Futures 123 724 436 182
ZW Chicago SRW Wheat Futures 75120 385 676
ozwW Chicago SRW Wheat Options 18 784 299 258
OZL Soybean Qil Options 13471 293 436
KE KC HRW Wheat Futures 22 980 211537
0ozM Soybean Meal Options 16 502 198 298
OKE KC HRW Wheat Options 1410 45 687

Source: Made by the author using following data [47-49]

Next on the market are futures for soybeans, soy oil and wheat, and soy flour. The average daily
volume of corn contract trading on the CBOT exchange was Q3 2019 358.547. Electronic trading covers
91% of the total trade volume of the assets. The size of the open interest is 1 689 175. Futures are
presented under the Ticker ZC:

the contract is traded from Monday to Friday from 2:00 to 21:15.

the exchange has a break for this asset from 15:15 to 17:30.

contract months include March, may, July, September, and December.

the expiration date occurs on the last business day before the 15th calendar day of the delivery

month.

o the size of the corn futures contract is 5000 bushels, and the price is indicated for 1 bushel of
raw materials.

e the minimum price change is 0.25 (12.5 USD when purchasing a full contract).

On average, the Chicago Mercantile exchange (Chicago Board of Trade) carries out about two
hundred thousand transactions per working day with the nearest futures contract for corn, which causes
price changes several dozen times per second and makes this market very liquid [50]. The largest number
of corn futures contracts is held on the Chicago Board of Trade. Therefore, for hedging price risks, the
Chicago Board of Trade (CBOT) is more often used and trading positions are opened on this exchange.
Note that corn futures are traded on CBOT exclusively of American origin with the possibility of
physical delivery to American elevators, so it is very important for Georgian producers to have
information about the price difference between the physical corn market in Georgia and the corn futures
market on CBOT.

The increase in corn prices also leads to an increase in futures contract prices. In this case, we get
a profit from holding the futures contract and can fix this profit by selling the futures contract.
Conversely, when the price of corn decreases, we will receive losses from holding the futures contract
and have to top up the deposit. In addition, we will have to pay our broker a commission fee for the
purchase or sale of a futures contract made for us. Such payment is not provided for in forward contracts.

In case of delivery in March, the price of 1 ton of corn is 240 USD in CPT conditions and it depends
on the yield per hectare. However, corn is sown in spring and harvested in the fall. But we cannot fix
this price for the next year’s crop back; because there are no physical buyers who wanted to buy new
crop corn today. In other words, the physical market is not working yet.
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In addition to the physical market, there is also a corn futures market, for example, at the Chicago
chamber of commerce CBOT. If the futures contract is sufficiently liquid, we can use it to hedge our
price risks. The hedge works because physical and futures corn prices tend to rise or fall simultaneously,
so losses on one side of the hedge are offset by gains on the other. If physical corn prices fall in the
future, the money we lose in the physical market will be offset by the gains from taking a short position
in the corn futures market. Hedging is possible when the cash price of corn and the price of corn futures
are equal at the moment of delivery. In such a case futures markets function properly, otherwise it is
impossible to hedge.

Conclusions

Historically, the stock market has provided real commodity to execute short futures positions to
equalize cash and futures prices. When cash prices are much higher than futures prices, trading
arbitrators buy features, then sell a physical commodity on the cash market at an inflated price and make
a profit. Such actions of arbitration allow to increase the pressure on the price of money and equalize
prices.

Conversely, when futures prices run out and begin to far exceed the SPOT (physical market) prices,
arbitragers sell futures, buy physical goods, store them, and deliver them in accordance with the terms
of the futures contract. This continues until the cash and futures prices are aligned, reducing the potential
profit of arbitragers. Possibility of hedging is due to prices (for physical corn and for corn futures)
correlation, which in turn is conditioned by arbitragers.

Hedging allows the risks posed by various circumstances to become stable. The use of hedging
technologies in the agricultural sector by the manufacturers is an important factor both in Georgia and
in other countries of the world.
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