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ABSTRACT

This research studied the price risk management strategy for commodity procurement; a
case study of Thai sugar. The objectives of this are to study the hedging instruments that
the Thai Sugar industry used, the strategy that they used, and identify and describe the
effect of decision criteria in selecting hedging instruments. The data was collected from
47 Thai sugar mills, by semi-structured interviews through the telephone, and the data
was analyzed by the statistical tools of arithmetic mean, median, mode, interquartile
range, and standard deviation.

The analysis result revealed that the hedging instrument that 14 of 47 Thai sugar mills
used is the futures contract. It can reduce price risk in the cost of production, obtain the
highest price under the prevailing circumstances, achieve sales targets, and can control
estimated production cost in each year. The survey found that the set up cost/cost of
premium has highest decision criteria to select a hedging instrument. Some sugar mills
do not use a hedging instrument, due to the greater expense of hedging in the sugar
world market. The initial margin for hedging in the world market is more costly for
them. The strategy that they used is to monitor fundamental and technical factors due to
affect the world sugar market price, such as demand and supply in the world market,
stock of the world market, natural disasters of competitor e.g. Brazil, India, Australia,
changes in Government policy, climate and regulations, availability of new substitutes,
activities of speculators, and exchange rates, in order to forecast future prices of sugar in
the world market in future.

The findings generate direct benefits to the commodity procurement trade on sugar
exchanges. It is recommended when buying domestic sugar quota C, the selected
hedging should be through buying forward, using futures as a buying strategy in order
to maintain price and save their companies more expense.
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CHAPTER 1

INTRODUCTION

1.1 Background
Commodities provide food and livelihood for many families and communities,
provide export earnings and income for many governments, and provide raw materials
for processors. Often, commodities are at the heart of local economies and sometimes
national economies. Commodity markets are also volatile. It is probably safe to say that
all countries have engaged in some type of public effort to manage commodity price
risks. Moreover, many economies are highly dependent on commodities and that
dependence, coupled with volatile prices, can present an obstacle to development. Many
developing countries depend to a large extent on commodities for their exports and
government revenue (Larson, Panos and Yabuki,1998).

Agriculture is one of the commodities that have many risks which are exacerbated by
a variety of factors, ranging from climate variability and change, frequent natural
disasters, uncertainties in yields and prices, weak rural infrastructure, imperfect markets
and lack of financial services including limited span and hedging instruments such as
forwards, futures, options, swap, etc. (Government of India, 2007-2012). A commodity
prices is notoriously volatile which is a major source of instability and uncertainty for
commodity-dependent developing countries. Commodity price volatility affects
governments, producers (farmers), traders, processors, and local fmancial institutions
fmancing commodities in these countries. Commodity price instability has a negative
impact on economic growth, income distribution and poverty alleviation (Larson, Panos
and Yabuki, 1998).. The 'commodity problem' is often described as a combination of
declining terms of trade (commodity prices rising less rapidly than those of
manufacturing) and price volatility. Producers therefore face the dual problem of low
returns and high risks (Page and Hewitt, 2001).

Commodity procurement has struggled with its share of supply chain challenges in a
tough economic environment that has made production schedules and delivery programs
more fluctuating. Commodity procurement also has had to deal with inflated prices and
erratic deliveries for key raw materials, tactical-buying that has jeopardized strategic
1
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relationships and foreign demand that has affected global supply (Jones, 2003). The
agricultural commodity sector is exposed to a variety of risks which occur with high
frequency. These include climate and weather risks, natural catastrophes, pests, diseases
and price risk which cause highly variable production outcomes. For many agricultural
risks, it is price volatility that makes uncertainty of the profit outcome.

Price risk is an importance factor that affects the choice of an optimal strategy for
commodity procurement. Price risk refers to volatility, which is how much the price of
the agricultural commodity varies over time. The volatility is measured in percentage
terms and annualized to evaluate the historical volatility of a commodity (Bittman, 2001)
High price risk commodities are those with high volatility, while low price risk
commodities have a relatively consistent price. If the agricultural commodity price is
relatively volatile, it is expected that the commodity producer or commodity procurement
will implement a risk management instrument in the form of an advanced pricing
mechanism, such as hedging instruments, etc.. This is because if no advanced price
mechanism is used, there is an effect on production yield, operation costs of producer or a
high risk of paying a significantly higher price at later date when the agricultural
commodity is bought on the spot market (Jones, 2003). Therefore, a researcher would
like to know if price volatility exists in an agricultural commodity, how commodity
producers can prevent their price risk.

Thailand produces many agricultural commodities for export both in the form of raw
materials and finished products, such as rice, rubber, tapioca, sugar, shrimp, chicken,
vegetables, and fruits, etc.. (Kittipongse, 2004) However, the sugar industry is more
interesting as it can make total public revenue of around 50,000 million baht per year, but
sugar producers face many problems such as high production cost, uncertain profit
outcome and not having enough currency due to the sugar price problem being more
volatile in following world sugar market prices (Office of the Cane and Sugar Board,
2008). It directly affects the sugar mill production cost, through commodity procurement
in buying sugar. For procurement which deals with commodities, face not only a supply
risk of not having enough supply to meet demand, but also face price risk because of
buying commodities in a volatile market. Commodity procurement has to deal with
volatile markets with rising and falling prices (Jones, 2003). At present, there are 47
sugar mills in Thailand producing 3 types of sugar as super refined sugar, refined
2

sugar(white sugar), and raw sugar. In the crop of 2007/2008, the product yield of sugar
was equal to 7.8 million tons for 3 types of sugar (Office of the Cane and Sugar Board,
2008).

Table 1-1 Thai Sugar Trading in 2005-2007
Trade
Item

2005

2006

2007

1. World trade (Million Ton)2/

49.63

49.74

49.81

2. World Market share (%)

4.52

5.00

11.00

3. Consumption in Thailand

2.18

2.28

2.07

1,583,634

1,244,125

2,086,018

13,423

14,188

18,129

1,457,762

994,575

2,332,173

14,903

13,590

25,560

(Million Ton)
4. Export3/
- Raw Sugar
Quantity (Ton)
Amount (Million Baht)
- Refined Sugar
Quantity (Ton)
Amount (Million Baht)
5. Partnership

Indonesia, Japan, Malaysia, China

6. Competitors

Australia, Brazil, South Africa, India

Source: Office of Agricultural Economics/ US ministry of Agriculturals2/ Thai customs3, 2008
Most sugar that is produced in Thailand is exported to other countries (around 70%).
In the world market, Thai sugar's share has increased year by year from 4.52% in 2005 to
11.0% in 2007. This amount is the highest in the history of the Thai sugar industry.
Domestic sugar consumption in 2007 was about 2.07 million tons. Currently, Thailand
exports about 4.3 million tons of sugar which earns foreign currency of about 43,689
million baht annually, from both raw sugar and refined sugar (white sugar).The
partnership countries are Indonesia, Japan, Malaysia and China. The important
competitors are Australia, Brazil, South Africa and India (Table 1-1). Thailand has now
become the second largest sugar exporter in the world market after Brazil (F.O. Litcht's
sugar and sweetener report, 2007). From this table it can be said that the Thai sugar
industry plays an important role in the Thai economy especially as a main source of
foreign income earnings.

3

The Thai sugar industry, by nature, is a labor-intensive one. It can employ more than
one million persons annually, most of which are sugarcane farmers. There are currently
about 223,213 households of sugarcane farmers throughout the country. If one
households consists of 4-5 persons, then total sugarcane farmers will be about 800,0001,000,000 persons. The second largest group of labor is the sugarcane harvesters. Their
numbers are not less than 200,000 persons. They are temporary workers. There are 47
sugar mills in Thailand, so they can employ up to 46,000 persons. The last group of labor
is the truck drivers, which number more than 30,000 persons (Office of the Cane and
Sugar Board, 2008 and Office of Agricultural Economics, 2007).
Table 1-2 Quantities and Value of Thailand's Sugar Export 2002-2007
Year

Export Quantity
(Tons)

Export Value
(Million Baht)

2002

4,028,948

29,383.81

2003

5,064,830

38,432.35

2004

4,600,038

32,615.15

2005

3,012,119

28,114.01

2006

2,273,133

28,109.18

4,108,850
2007
Source: Office of Agricultural Economics, 2007

39,940.54

In 2007, Thailand exported sugar of around 4,100,000 tons. The total amount of sugar
export earning is around 40,000 million baht per year (Table 1-2). This amount is the
highest since 2002. Types of export sugar are raw sugar and refined sugar (white sugar).
The important sugar importers are Japan, Indonesia, Malaysia and China.

The Thai sugar industry is a good example of a commodity that can make total public
revenue of around 50,000 million (Office of Agricultural Economics, 2007). It is also the
important driving force of rural development, especially in the Northern and Northeastern
regions where new sugar mills have been relocated from the central plains and some have
been newly built. These new sugar mills contribute directly both to employment and
distribution of income in the rural areas. Indeed, the sugar industry plays a very important
role in Thai society. Therefore, the researcher selected the Thai sugar industry as the
sample in this study.

4

The Thai Sugar Industry Policy of 1984

The Thai government had started new policies for the control and coordination of the
sugar industry to secure minimum amount of sugar for domestic consumption and to
stabilize the revenue of sugarcane farmers and sugar millers. The policies were
implemented since 1982/83 production year and then the legal based were provided by
the Cane and Sugar Act of 1984(Kittipongse Sumipan,2004).
The details of these policies are as follows:
The government allocated production quotas to direct sugar to domestic market and
world market. In this quota system, the government forced the sugar mills to be a cross
subsidizing agent who collected sugarcane from sugarcane farmers through the heads of
farmers' groups. The quotas were categorized into three parts. Quota A was the amount
of white sugar and refined sugar for the domestic market. The amount and sugar price are
annually determined by the sugar committee set up in Office of cane and sugar board
(OSCB), Ministry of Industry and allocated to individual sugar mills. Quota B is the
amount of raw sugar which is allocated to sugar mills and is fix at 600,000 +/- 5 % tons
in each year. The sugar mills have to sell this quota to the Thai Cane and Sugar
Corporation Limited (TCSC) which was established jointly by government, sugarcane
farmers and sugar millers. Quota C is the amount of raw, white or refined sugar which
the Committee allows the sugar mills to sell to the exporter and domestic market after the
mills achieve Quota A and B. (Kittipongse Sumipan,2004).
In the domestic market, the Committee determines the sugar prices (retail and sugar
millers') and TCSC take charge for controlling the distribution of sugar in the domestic
market. TCSC also determines the export of Quota B through negotiation with foreign
exporters. The business activities are undertaken by five private exporting companies,
instead of TCSC. (Kittipongse Sumipan, 2004). For Quota C, there is sell both domestic
and export market. Export of Quota C is selling through 7 trading companies. Domestic
Quota C price is determined by sugar millers by used sugar world market price as their
reference (figure 1). Thus, this study is aimed at domestic Quota C only due to sugar
millers and commodity procurement has to face price risk in sugar world market. The
next chapter presents the literature review on effect factors and strategies to implement an
effective price risk management program for commodity producer and price risk hedging
instruments that used to manage price risk in order to examine commodity procurement
strategy.

5

Figure 1 System of Thai Sugar Pricing

Sugar Mills

Total Sugar Produced

•
Quota A
Sugar

Quota B
Sugar

Quota C
Sugar

v
Sugar Control
Center(OCSB)

Thai Cane and
Sugar Corporation
(TCSC)

Government
Policy

7 Trading
Companies

Sugar User in
Domestic

Sugar World
Market Price

Source: Office of the Cane and Sugar Board, 2008
Note: Quota A: Refined sugar (white sugar) and Super refined sugar
Quota B: Raw sugar
Quota C: Refined sugar (white sugar) and Raw sugar
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The historical world sugar price which is use as reference price for selling raw sugar and
refined (white sugar) in Thailand is shown in Table 1-3 and Table 1-4;
Table 1-3 Average Price Movement of Raw Sugar; Monthly basis (New York#11 Market
from 1998-2008)

Year
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008

Jan.
11.71
8.45
5.64
10.65
7.97
8.50
6.42
10.32
17.39
11.85
13.75

Feb.
11.06
7.05
5.50
10.26
6.82
9.15
7.01
10.51
18.93
11.63
15.16

Mar.
10.66
6.16
5.54
9.64
7.27
8.51
8.24
10.57
18.00
11.45
14.55

Apr.
10.27
5.44
6.46
9.27
7.12
7.92
8.21
10.19
18.25
10.85
13.69

May
10.20 __
5.83
7.40
10.02
7.33
7.42
8.08
10.20
17.88
10.76
12.19

Jun.
9.33
6.68
8.72
9.80
7.07
6.85
8.42
10.45
16.18
11.05
13.29

Jul.
9.70
6.11
9.62
9.48
8.02
7.18
9.17
10.89
16.61
12.18
14.90

Aug.
9.50
6.39
11.14
8.76
7.86
7.31
8.99
11.09
13.60
11.66
15.58

Sep.
8.21
6.98
10.35
8.63
8.54
6.70
9.10
11.59
12.46
11.61
14.74

Oct.
8.24
6.90
10.95
7.26
8.84
6.74
9.84
12.67
12.08
11.82
13.02

Nov.
8.74
6.54
10.02
7.80
8.86
6.83
9.65
12.86
12.38
11.82
12.88

Dec.
8.88
6.00
10.23
8.02
8.76
6.95
10.19
15.12
12.46
12.49

Average
price
(Cent/Pound)
9.71
6.54
8.46
9.13
7.87
7.51
8.61
11.37
15.52
11.60
13.98

Source: F.O.Licht's International Sugar and Sweetener Report, Unit price: Cent / Pound
F.O.B. Europe port
Table 1-4 Average Price Movement of Refined Sugar; Monthly basis (London#5 Market
from 1997-2006)

Year

Jan.

Feb.

1997 305.75 308.17
1998 298.01 281.85
1999 242.29 231.54
2000 169.68 169.06
2001 248.38 234.95
2002 261.68 237.69
2003 234.70 244.32
2004 202.16 210.26
2005 256.42 266.65
2006 377.80 440.54

Mar.

Apr.

May

Jun.

309.67
269.52
217.13
172.58
225.83
238.57
231.42
233.54
265.31
450.91

315.64
256.30
193.89
190.68
233.38
228.61
223.56
246.59
259.32
471.23

322.10
264.53
201.23
200.39
258.26
227.34
219.17
236.08
259.02
481.07

327.83
260.08
218.85
234.44
279.43
220.16
212.82
236.43
278.60
461.46

Jul.

Aug.

Sep.

Oct.

Nov.

Dec.

332.28 345.25 319.81 299.48 304.41 300.68
256.90 256.10 221.52 220.52 237.55 241.86
208.86 199.25 182.55 173.08 170.38 167.80
242.26 270.86 258.88 259.35 243.04 241.21
277.36 266.31 234.53 224.70 249.03 253.39
225.81 227.38 213.52 214.77 224.00 225.95
217.03 214.67 197.04 184.95 191.43 203.00
260.50 260.38 256.89 247.19 248.45 247.54
324.25 326.35 323.43 311.84 288.26 330.06
Since Julu 2006, refined sugar is used future price.

Source: F.O.Licht's International Sugar and Sweetener Report, Unit price: Cent / Pound
F.O.B. Europe port
The World Sugar market price of raw sugar and refined sugar (white sugar) has more
volatility (Table 1-3, 1-4). It affects commodity producers or commodity procurement in
terms of operation cost and not having enough currency, or a high risk of paying a

Average
price
(US
dollar/Ton)
315.92
255.40
200.57
221.04
248.80
228.79
214.51
240.50
290.79
447.17

significantly higher price at later date when an agricultural commodity is bought on the
spot market. Thus a sugar producer should have a price hedging instrument, and also
good commodity procurement should have a strategic plan that can provide many
benefits to the company and save their companies expense.

Figure 2 Chart of Raw Sugar New York#11 Prices Movement; Daily basis
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Source: www. futuresource.quote.com

Table 1-5 Raw Sugar Price for July 2009 (New York #11), Daily basis
Date
Price
(Cent/Ib)
Date
Price
(Cent/Ib)

1

2

3

6

7

8

9

10

13

14

15

16

14.05

13.94

13.24

12.67

12.02

11.81

12.24

12.08

11.52

11.81

11.9

11.61

17

20

21

22

23

24

27

28

29

30

31

11.68

12.15

12.37

11.74

11.61

12.06

11.27

11.4

11.6

12.19

12.3

Source: www. futuresource.quote.com
The New York #11 market price of raw sugar has more volatility (Table 1-5). The
standard deviation of raw sugar price for July 2009 is equal 0.73. The price has changed
every day from the beginning of July 2009 until the end.
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Figure 3 Chart of Refined Sugar London#5 Prices Movement; Daily basis
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The situation of the sugar price in the world market since the beginning of 2008 until
today is more volatile (figure 2, 3). This cause significantly impacts the incomes of sugar
millers and commodity procurement which buys sugar. Sugar price is sensitive to the
forces of supply and demand. Coping with the price variability of sugar presents a
challenge of sugar millers and commodity procurement to prevent a price risk that can
affect the company.
The risk has the potential to significantly reduce or even eliminate a company's profit
margin, if sugar mills do not prevent price risk, it affects production cost and having
insufficient currency. However, the next chapter presents the literature review on the
effect factors and the strategies to implement an effective price risk management program
by commodity producers, and price risk hedging instruments that are used to manage
price risk in order to examine commodity procurement strategy.

1.2 Statement of the Problem

An agricultural producer is exposed to a variety of risks which occur with high
frequency. These include climate and weather risks, natural catastrophes, pest, diseases
and price risk, which cause highly variable production outcomes. Price risk is one of the
key agricultural risks that is very critical to the success of agriculture as it affects
production cost and an uncertainty profit outcome of commodity producers (Kan and
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Mahajan, FAO 2006). Price risk refers to volatility, which is how much the price of the
agricultural commodity varies over time. If the agricultural commodity price is relatively
volatile, it is expected that the commodity producer or commodity procurement will
implement a risk management instrument in the form of an advanced pricing mechanism,
such as hedging instrument. This is because if no advanced price mechanism is used there
is an effect on production yield, operation cost of producer or a high risk of paying a
significantly higher price at later date when agricultural commodity is bought on the spot
market (Jones, 2003). There is a lack of instruments used to manage risk as well as a lack
of understanding of the instruments themselves (Kan and

Mahajan, FAO

2006).Therefore, the researcher would like to know what effects price volatility is
making in agriculture commodities and how commodity producers can prevent them by
developing a commodity procurement strategy.

1.3 Research Questions
Commodity prices have a bad reputation for volatility. Prices change from day to day
and indeed on active exchanges change from minute to minute. Prices change between
the time of purchase and the time of export and between planting and harvesting.
Hedging Instruments for managing commodity price risks are varied; they include
stabilization program and funds (at the national or company level), marketing strategies
involving the timing of sales and purchases, long-term contracts with fixed prices,
forward contracts, the use of futures or options to hedge prices through commodity
exchanges, over-the-counter (OTC) markets and the use of swaps(UNTAD,1998).
Decision criteria have many factors which affect their decision making to select each
instrument, such as Tailor-made, Cash transfer, Pricing transparent and Set-up costs/ Cost
of premium. These come from previous research, a report of the UNCTAD secretariat
(1998), and Page and Hewitt (2001). Thus, the research questions of this study are:
1. What type of hedging instruments does the Thai sugar industry use? If none, what
strategy do they use to prevent their price risk?
2. What are the decision criteria that the Thai sugar industry uses to select each
hedging instrument or their strategy?

10

TIITASSUMMON TINTVERSITY1170 wrv
1.4 Objectives:

3451
Many commodities are traded via organized commodity markets. These are called
"exchanges" or "terminal markets", and are typically based in major cities - for example,
the London Metals Exchange (LME), New York #11 for raw sugar, and London #5 for
refined sugar (white sugar). Commodity procurement is often overlooked in the academic
literature and supplier strategy. In this case, if you are commodity procurement,
commodities could be, for your organization, leverage, bottleneck or critical purchase
items. The market prices for commodities can fluctuate significantly, in both the shortterm and the longer term. This study will provide the information for commodity
procurement: who buys sugar of Quota C which is sold in the domestic market. The
overall goal of this study is to use the knowledge gained to improve procurement
strategies for sugar Quota C buyers. This objective of this project is to study hedging
instruments that the Thai Sugar industry uses to manage their price risk, their decision
criteria to select hedging instruments, and to examine what procurement strategies are
used and are appropriate to the Thai sugar industry. This study has two objectives as
follows:
1.4.1 To study the hedging instruments that the Thai Sugar industry uses to manage
their price risk, and the strategy that they use to prevent their price risk.
1.4.2 To identify and describe the affect of decision criteria that the Thai sugar
industry uses in making decision to select each hedging instruments or their strategy.

1.5 Scope:
1.5.1 Specific Group
•

This project focuses on the Thai sugar industry which has 47 sugar millers.

•

This project focuses on sugar of Quota C which is sold in the domestic market.

1.5.2 Specific population
•

This study will collect data from the population of the Thai Sugar industry.
Whoever is in charge in selling sugar or in charge of price risk management is
well-versed on the subject matter, neutral, and open-mind. The target populations
are all 47 sugar millers of the Thai sugar industry.
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1.6 Deliverables (Expected Result):
•

The challenge in answering this question is in accurately identifying and
quantifying the benefits from price risk hedging instrument that the Thai sugar
industry uses, including decision criteria that the Thai sugar industry uses in
making decision to select each hedging instruments

•

The theoretical framework and methodology may be applied to study other
commodity-based industries that are faced with similar problems.

•

As for commodity procurement, the results of this study can be applied to
strengthen the buying strategy of their industry in order to maintain price and save
their companies more expense.

•

Define options for commodity procurement traded on sugar exchanges.

•

To understand the Domestic sugar Quota C purchasing mechanism in Thailand,
and its pricing strategy.

1.7 Definitions
1.7.1 "Price Risk" in this study refers to the price of domestic Quota C, which has
volatility. The volatility is measured in percentage terms and annualized to evaluate the
historical volatility of sugar prices in New York #11 market.
1.7.2 "Quota A" means a certain amount of sugar allocated for domestic
consumption.
1.7.3 "Quota B" means a certain amount of sugar allocated for The Thai Cane and
Sugar Corporation Limited (TCSC) to export to the international market.
1.7.4 "Quota C" means a certain amount of sugar that can be exported by sugar mills
or sold for domestic consumption. It consists of raw sugar and refined sugar (white
sugar).
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CHAPTER 2

LITERATURE REVIEW

2.1 Introduction
This chapter focuses on a literature review of effect factors and strategies to
implement an effective price risk management program for an agricultural commodity
and price risk hedging instruments that are used to manage their price risk in order to
examine commodity procurement strategy. The basic function of a commodity
procurement department which buys sugar is to maintain the supply of the commodity to
the manufacturing plant in order to meet manufacturing demand, and also to minimize
expense of their companies. It also explains the advantage and disadvantage in each
hedging instruments in order to easily understand each instrument and result when they
are used in different ways. To gain an understanding of the hedging instruments
strategies, this chapter begins with a commodities procurement traded on recognized
exchanges, description of price risk, hedging, and price hedging instruments including
advantages and disadvantages; examples of each instrument are explained as well as
theories and previous research. Finally, there is a summary of the literature review.

2.2 Purchasing Commodities Traded on Recognized Exchanges
Many commodities are traded via organized commodity markets. These are called
"exchanges" or "terminal markets", and are typically based in major cities - for example,
the London Metals Exchange (LME), New York #11 for raw sugar and London # 5 for
refined sugar, etc.. Commodity procurement evaluates the volume needed and different
costs for each strategy, then the appropriate strategy for each commodity is chosen. There
are six strategies available for commodity procurement: the spot market, speculating on
the prices, hedging through buying forward, hedging in more complex operations, call
options and using futures. If you know supplier strategies, you can select appropriate
strategies for your organizations and apply them to your supplier (International Trade
Course Book, Module 4 Unit 8)
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2.3 Price Risk and Hedging
Price risk is an important factor that affects the choice of an optimal strategy for
commodity procurement. Price risk refers to volatility, which is how much the price of
the agricultural commodity varies over time. The volatility is measured in percentage
terms and annualized to evaluate the historical volatility of a commodity (Bittman, 2001)
For example, if a commodity varies from $5 to $5.50 over a year, it has an annual
volatility of 10%. The time frame over which this volatility is measured varies with each
commodity.

High price risk commodities are those with high volatility, while low price risk
commodities have a relatively consistent price. If the agricultural commodity price is
relatively volatile, it is expected that the commodity producer or commodity procurement
will implement a risk management instrument in the form of an advanced pricing
mechanism, such as hedging. This is because if no advanced price mechanism is used
there is an effect on production yield, operation cost of producer, or a high risk of paying
a significantly higher price at a later date when the agricultural commodity is bought on
the spot market. If there is little price risk, there is often little reason for a commodity
procurement department to spend time to develop an alternative buying strategy because
the price is relatively stable. As such, when risk is low, it is likely that the buying strategy
used is the spot market (Jones, 2003).

Price risk is a measure of both upward and downward deviations from the mean
(average price) and the role of price risk management is not necessarily to maximise
profits, but rather to reduce (or smooth) the deviations in price that result from the
variability in supply and demand (Ada, Malcolm and Williams,2006). Pricing and
marketing strategies in agricultural commodity forward markets usually contain one or
more instruments to manage price and/or currency risk. There are four main price risk
hedging instruments available — forward contracts, buy and sell futures, and buy and sell
put and call options and swaps (Ada, Malcolm and Williams,2006). Price risk is very
important to commodity procurement, so all commodity procurement should be strictly
considered.
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Hedging is a group of techniques and instruments designed to hedge against the risk
of an increase or fall in the price of an item being traded. Traders who use hedging are
called hedgers. They use the futures market exclusively to minimize the risk of a price
increase or price fall so as to prevent a loss, and not primarily to speculate, i.e., to make a
profit. That is why in order to understand hedging and use it successfully it is necessary
to know futures markets, their nature and trading strategies (Lazibat, T.: Psihologija,
2003). The Hedging program of any company is always unique, and it depends on
internal specific characteristics of that company, its price policy and motives for hedging.
Hedging programs always have to adapt to new emerging conditions in the market.
(Sampson, R., Crowson, P., 2005).
Hedgers are individuals or companies that own or wish to own cash commodity,
maize, soybean, wheat, government bonds, stocks, coal etc., but they fear that the
commodity price may change before they have bought or sold it. In general, anyone
wishing to protect their commodity in a spot market against an unwanted price change
can use hedging in a futures market which provides them, in that case, with appropriate
futures contracts. According to the theoretical literature, primary commodity producers
stand to derive considerable price risk reduction benefit from hedging with either futures
contracts or forward cash contracts (Corter, C.A.,1999). Thus, commodity producers
should have price risk hedging instrument to prevent price volatility and shortage of
quantity in the future because there are many factors that affect commodity price and
quantity.

2.4 Price Risk Hedging Instruments
Instruments for managing commodity price risks are varied; they include stabilization
programs and funds (at the national or company level), marketing strategies involving the
timing of sales and purchases, long-term contracts with fixed prices, forward contracts,
the use of futures or options to hedge prices through commodity exchanges, and over-thecounter (OTC) markets and the use of swaps (UNTAD,1998). The most frequently used
hedging instruments include futures, forward, options and swap contracts. The choice of
contract depends on overall costs and benefits, and expectations of future price
movements (Elam, 1988). The hedger uses a futures contract, which exhibits the highest
price correlation to the underlying cash market. As a general rule, the choice of futures
contracts is the delivery month closest to, but after, the date of the cash position (Spahr
and Sawaya, 1981). Futures contracts are popular risk-management instruments, widely
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used by hedgers in numerous industries. Hedging with options reduces the risk of loss
from rising input prices, and may also be used as a way to insure availability of raw
material supplies (Seidel and Ginsberg, 1983). Economic agents interested in reducing
their risk can engage in risk transference to speculators via futures or options markets
(Rolfo, 1980). Instruments such as futures and options differ in their characteristics, and
the costs and benefits they offer.

Since optimal hedge ratios often result in

recommendations that use fractions of futures and options contracts, it is important to
remember that contracts cannot be partially used. The lack of fractional contracts is
especially problematic for relatively smaller importers and processors with limited
underlying positions. The details of each instrument are as follow;

2.4.1 Forward Contracts
Forward contracts are agreements to purchase or sell a specified amount of a
commodity on a fixed future date at a predetermined price. Physical delivery is expected
and actual payment occurs at maturity (the future date that has been agreed to in the
contract). If the actual price at maturity (the spot price) is higher than the price in the
forward contract, the buyer makes a profit, and the seller suffers a corresponding loss. If,
on the other hand, the spot price is lower, then it is the buyer who loses and the seller
who profits. A major advantage of forward contracts is that the establishment of a
predetermined price eliminates the risk of price changes for both the buyer and the seller.
(UNTAD, 1998)
Forward contracts are individually tailored arrangements between two parties for
the delivery of a particular commodity or financial asset. These contracts are typically
used by large operations to accommodate their specific risk-management needs. They
represent an obligation to both parties, and performance on the contract is mandatory. A
forward contract calls for the exchange of a predetermined quantity of the commodity at
a given price on a future date. Once the contract has been entered, the parties must offset
their positions on the settlement date. The flexibility of negotiating the terms of the
contract has to be weighed against the potential negative effects arising from low
liquidity (Wagner, 2001). Forward contracts are the most basic of the derivative assets
used for hedging. These contracts are agreements between two parties, the buyer (long)
and seller (short), that obligate both parties to engage in a transaction to be executed at a
future date. The buyer agrees to purchase an asset from the seller at the predetermined
future date for a specific price (Hull, 2000).
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Forward contracts are mostly used to hedge the risk of holding a certain commodity
or of having the obligation to deliver it (or the need to acquire it) at a future date. This is
called "forward cover" and involves the execution of a set of offsetting transactions
simultaneously in the spot and the forward markets. For example, if a trader holds (or
purchases in the spot market) a certain commodity, he can insure against adverse price
movements by selling the same amount of that commodity in the forward market at the
prevailing forward price. In this case, he would be holding a "short position" in the
forward market (when a person buys forward or futures contracts, that person is said to
have gone "long" or to be holding a "long position"). When the forward contract
matures, the trader sells the commodity at the specified price, thereby avoiding the risk of
a price decline in the intervening period. This enables him to fix the amount of revenue
from the future sale of the commodity at the time that the forward contract is signed,
therefore locking in the price, and, of course, his profit margin (UNTAD, 1998).
There are two important features of the forward contract. First, no cash transfer
occurs when the contract is signed. The seller of the commodity is obliged to deliver the
commodity at maturity, but the buyer pays no money upfront (except for transaction
fees). Second, since the sole guarantee that a forward contract will be honoured is 'the
reputation of the two parties entering the agreement, there is an inherent credit or default
risk: the counterpart of the forward transaction may fail either to deliver the commodity
or to pay the agreed price at maturity (UNTAD, 1998).
Forward contracts are widely used for all commodities and in all regions. For
instance, a large part of the world's cotton is traded through three- to twelve-month
forward contracts. Ghana sells a large part of its cocoa forward, and, as a result of a
World Bank program, two-thirds of the cocoa crop was to be sold forward from 1992
onwards. Colombia sells most of its coffee through one-year forward contracts with
roasters. Rubber-exporters from countries such as Malaysia and Indonesia now sell
principally through forward contracts (UNTAD, 1998).
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Table 2-1 Advantages and Disadvantages of Forwards Contract
Advantages

Disadvantages

1. Tailor-made for the needs of the

1. Difficult to reverse the initial decision

contracting parties

2. Major counterparty risk

2. Ensures physical market for the

3. Possibility of profiting from favorable

commodities produced (or, for a buyer,

spot market developments is lost

delivery of the commodities needed)

4. pricing is not transparent

3. Can often make production or pre-export
finance possible

2.4.2 Futures Contracts
Futures contracts like forward contracts are agreements to purchase or sell a given
quantity of a commodity at a predeteimined price, with settlement expected to take place
at a future date. However, certain specific characteristics of the futures contract put in a
category of its own. For example, unlike forward contracts, a futures contract does not
necessarily imply physical delivery in fulfillment of the agreement. In other words,
although the contract can be used to make or to take physical delivery, the usual outcome
is the offsetting of the contract on or before maturity (the closing date of the contract) by
an equivalent reverse transaction. On organized commodity exchanges, where most
futures contracts are traded, this involves the buying at different times of two identical
contracts for the purchase and the sale of the commodity in question, with each
cancelling the other out. This is called "closing out" the position, and it is possible
because all transactions are guaranteed through a central body, the clearing house, which
automatically assumes the position of counterpart to both sides of the transaction. Thus,
a producer who wishes to hedge has an obligation towards the clearing house, not
towards a consumer or speculator. Likewise, consumers obtain a position the clearing
house (UNTAD, 1998).
Futures contracts are traded on exchanges and cannot be bought or sold over-thecounter (Hull, 2000). They are highly standardized agreements that specify exact
quantity, quality, delivery periods, and delivery location for an asset. By standardizing
most of the factors that must be negotiated in forward contracts, the only aspect of the
futures contract to be negotiated is the price. This allows for very methodical purchase
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and sale agreements on exchange floors and eliminates much of the expense associated
with negotiating the terms of forward contracts.
Futures contracts allow for the purchase or sale of a set quantity of a commodity at a
future point in time for a given price. Futures are standardized instruments, traded on
organized exchanges, offering a larger degree of flexibility and liquidity since the
contracting parties can offset (i.e., trade in and out of) their position instead of taking or
making delivery. Users of futures contracts lock in the purchase or selling price of the
commodity, reducing their exposure to the risk of price fluctuations. While the use of
futures to cover existing cash positions is considered hedging, buying or selling futures
without an underlying cash position is regarded a speculative strategy (Blank, Carter and
Schmiesing, 1991).

Example of commodity price hedging with futures
Assume a commodity producer knows in January that he will sell 150,000 lbs of
Arabica coffee in 6 months' time. The price in January for a September futures contract
(a contract that reaches its maturity, that is, stops trading in September) is 86 cts/lb, a
price that is sufficiently satisfying to the producer. Thus he can more or less lock in this
price by selling four "Coffee C" September futures contracts (of 37,500 lb each) on the
New York Coffee, Sugar and Cocoa Exchange. The price for the futures contract is the
price for a standard quality, and the producer knows that for his coffee he normally gets
this price. Imagine that six months later, in July, prices have fallen. The producer sells his
coffee on the spot market in New York for 71 cts/lb. The price of the September contract
has declined also, to 71 cts/lb. This means that the producer is able to buy four September
contracts for 71 cts/lb, and use these to offset the four contracts he had sold, for which he
had received 86 cts/lb. He thus makes a profit of 15 cts/lb on the futures market. The
effective price he receives for his coffee is therefore 86 cts/lb: with his sale of four
futures contracts in January he effectively "fixed" the price of his coffee six months
before the physical sale took place. Had the producer been unable to fmd a client in New
York, he could have delivered his coffee to an exchange-approved warehouse in New
York, and thus offset his sale of four futures contracts through physical delivery; again,
the effective price he would have received for his coffee would have been 86 cts/lb. This
is only attractive if the coffee the producer has for sale does not command a premium on
the physical market. But even if the producer knows that for his coffee he normally
receives a premium in comparison to the standard quality, the commodity exchange can
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be used to fix his sales price, as long as the price for his coffee on the spot market and
that of the futures contract move in tandem.
Holt and McKenzie (1998) investigated the efficiency of futures markets and
evaluated the convergence of futures and spot prices. The study found that most futures
markets are efficient in the long run, meaning that current futures prices reflect all
available information about future spot prices. In the short run, some market
inefficiencies were found, which may have implications for processors and importers
with a short hedge horizon. Whether futures prices are a good indicator of future cash
prices depends on the efficiency of the market and the risk premium realized by market
participants. The paper concludes that futures markets are efficient and offer good
hedging opportunities for market participants (Holt and McKenzie, 1998). Futures
contracts always trade for a specified number of units in the underlying physical
commodity. Since the contracts tend to represent a relatively large amount (i.e., 5,000
bushels of corn), there may be some limitations with respect to the ability of the hedger to
enter a futures position that exactly meets his or her needs.
Futures contracts offer flexibility in terms of closing out a position. While fulfillment
of the delivery obligation is mandatory for both futures and forward contracts, this
obligation is much easier to transfer to another market participant, or close out, in the
case of futures contracts. Due to the high liquidity offered by the complete
standardization, traders are able to trade in and out of positions at will, which allows
investors who do not wish to make or take delivery to participate as both hedgers and
speculators in futures markets.

Table 2-2 Advantages and Disadvantages of Futures Contract
Advantages

Disadvantages

1. No need to negotiate contract

1. Working capital is frozen up in margins

specifications

2. Possibility of profiting from favorable

2. Minimal counterparty risk

spot market developments is lost

3. Initial position can easily be reversed

3. Prices of the hedged product and the

4. Delivery is not necessarily implied

futures contract may diverge
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2.4.3 Options
Options are price risk hedging instruments that do not lock in prices, but protect those
who buy them against unfavourable price movements while retaining the possibility of
profiting from favourable ones. An option contract is the right (but not the obligation) to
purchase or sell a certain commodity at a pre-arranged price (the "strike price") on or
before a specified date. For this contract, the buyer or seller of the option has to pay a
price to his counterpart at the time of contracting, which is called the "premium"; if the
option is not used, the premium is the maximum cost involved. If an option gives the
right to buy at a pre-set price, it is termed a "call option" (UNTAD,1998)
This right to buy at a pre-set price is attractive for those who think that the market
price will increase: it will enable them to buy at the lower price. It gives price protection
to consumers and to processors and traders for the cost of the commodities they purchase.
If an option gives the right to sell at a pre-set price, it is a "put option". This protects the
seller against a price decline. Options can give the right to buy or sell a certain amount of
a physical commodity, or, more commonly, they can give the right to buy or sell a futures
contract. This sounds like an unnecessary complication, but in effect it avoids the
complicated delivery problems that characterize options on physicals. The date on (or
before) which the buyer can chose to buy or sell the commodity or the futures contract is
called the "maturity" or "expiration" of the option contract. For exchange-traded options,
the date is usually similar to the maturity date of the underlying futures contracts, while
on the OTC market, a wide variety of maturities going up to five years can be found.
(UNTAD,1998)

Example of commodity price hedging with options
A trader who wants to protect himself against an increase in the price of crude oil can
buy a call option. This option will give him the right to buy crude oil at a specific price
(the strike price) thus enabling him to benefit if markets prices move above the strike
price. The maximum loss that the trader can encounter is the premium he has paid.
A producer who wants to protect himself against a decrease in the prices of crude oil will
buy a put option. This will give him the right to sell the crude oil at the strike price. If
prices decrease below the strike price, the producer will exercise his right and will sell oil
at the strike price. Four factors determine the price of an option: price of the underlying
commodity; strike price of the option; time remaining until expiry; and market volatility.
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Figure 4 Chart of Put option and Call option
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Source: United Nations Conference on Trade and Development, 1998, A survey of
commodity risk management instruments, Report by UNCTAD secretariat and previous research

Risk-management strategies that combine put or call options with a position in the
underlying commodity result in payoff functions similar in shape to simple payoffs of
option contracts. Buyers and producers with long cash positions can either buy put
options, or sell call options, depending on their attitude toward risk and their expectations
of future price movements. Short cash positions can be hedged by buying call options or
writing (selling) put options (Wagner, 2001). An option is the right, but not the
obligation, to buy or sell a particular asset on or before a specific date for a specific price.
The two basic types of options are calls and puts. A call option gives the holder the right
to buy the particular underlying asset. A put option gives the holder the right to sell the
underlying asset (Bittman, 2001). Options exist for 'many different underlying assets;
however, this discussion will focus on options on commodity futures contracts, since
these are the main type used by agricultural end user hedgers (Hawes,2003).
Options offer many advantages over futures and forward contracts. While futures and
forward contracts represent the obligation to transact on a future date, options provide the
right to buy or sell an asset, but do not impose any obligation on the long position holder.
Perhaps the best way to envision option contracts is as insurance policies. An investor
taking a long position in a put option would be equivalent to the purchaser of the
insurance, and the short would essentially be the insurance provider. Unlike the other
hedging tools, option contracts require an initial exchange of funds, called the premium,
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between the long and the short investors when a position is opened (Hawes,2003). The
long is required to pay the short a premium in exchange for the protection that the option
provides. An option allows the holder, or long, to establish a price ceiling or floor for an
asset, so the option holder has, in essence, purchased price insurance from the short. This
position protects the long from any adverse market movements while still allowing the
investor to take advantage of favorable price movements (Hawes, 2003).

Table 2-3 Advantages and Disadvantages of Options Contract
Advantages

Disadvantages

1. Available in standardized form on

1. Up-front premiums can be expensive,

exchanges, and tailor-made over-the-

especially in times of volatile prices

counter

2. Selling options can be highly risky

2. No "funding risk": the costs of

3. Option sellers need to pay margin calls

protection are known upfront

•

3. Possibility of benefiting from favorable
price movements

2.4.4 Swaps
Swaps were developed on the OTC market as a long-term price risk management
instrument. With swaps, producers can effectively fix, that is, lock in, the prices they
receive over the medium to long term, and consumers can fix the prices they have to pay.
No delivery of commodities is involved: the mechanism of swaps is purely financial. In
a swap agreement covering a specified volume of a commodity, two prices are involved.
One of these prices is variable and is usually expressed in relation to a published price
index such as the price of a futures contract. The other is fixed at the time of the swap
agreement (UNTAD, 1998). Commodity risk management instruments with maturities
greater than a year have for a long time been very difficult to acquire. With the
increasingly global character of business operations, an increasing need for securing the
repayment of loans or the profitability of investments, the deregulation of financial
markets and the introduction of new techniques in the financial risk management markets
(which paved the way for innovations in the commodity field), commodity swaps started
to increase (UNTAD,1998)
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Figure 5 Example of a swap agreement involving a producer, consumer and bank

o In practice, only net amounts are paid: by the producer to the bank (or
from the bank to the consumer) if the reference price is higher than the
fixed price; and by the bank to the producer if the reference price is lower
than the fixed price.
o It is possible to integrate an option clause in the contract to permit the
producer to profit from price rises, but in the case of commodities this is
often prohibitively expensive due to the premium costs of longer-term
options. This can be partly mitigated by the producer selling options to the
bank (e.g. giving up part of the benefits if prices increase beyond a certain
level).
o Swaps are often attractive to lenders or investors, as they provide security
for the cash flow of the company to which they are lending finance, and
thus the ability of the company to repay a loan or to pay a dividend is
improved by providing a long-term custom-designed hedge.

A commodity swap contract (or simply swap) obligates two parties to exchange a
floating price for a fixed price (or vice versa) for a given amount of a commodity at
specified time intervals. In other words, a swap is an agreement between two parties — the
hedger and the hedge provider — in which the hedger (a commodity user or producer)
agrees to pay a fixed price and receive a floating price for a specified volume of a
commodity over a specified period. In a swap with two parties, there is typically a
consumer and a producer of the commodity, and a bank or any other financial institution
that acts as an intermediary. A swap agreed directly between a consumer and producer
and not through an intermediary has the advantage that the intermediary carries risks
associated with the performance of the swap. Commodity swaps have been more used in
the oil industry (Kan and Mahajan, 2006).
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Table 2-4 Advantages and Disadvantages of Swap
Advantages

Disadvantages

1. Combination of price hedging and

1. Counterparty risks

securing investments

2. Positions are difficult to reverse

2. Long-term

3. High design/set-up costs

3. Tailor-made

4. Difficult to assess the "fair" price for the

4. No or less-strict margin calls

deal

5. Low administrative burden

5. Possibility of benefiting from favorable

6. Known counterparty

price movements may be lost

From the literature above, there can be summarized the effect factor that have
influenced the making of decisions to select each hedging instrument. There are different
advantages and disadvantages in each price risk hedging instruments. The main factors
have 4 points that the user should consider: Tailor made, Cash transfer, Pricing
transparent, and Set up cost/Cost of premium.

2.5 Theories and Previous Research
The following notes, based on Page and Hewitt (2001) describe elements of price risk
hedging instruments that depend on the individual enterprise setup. Forward contracts
between a producer and a merchant (buyer) enable a commodity to be sold at an agreed
price at a future point in time with predetermined delivery specifications. Futures traders
may be either hedgers, who have an interest in the underlying commodity and aim to
reduce price risk, and speculators, who buy a commodity 'on paper' for which they have
no practical use but aim to make a profit by predicting market moves. Hedgers are mostly
made up of producers and consumers wishing to improve their planning. In Australia,
producers can trade futures and options contracts for wheat, feed barley, sorghum and
canola to help fix the sale or purchase prices of grain in advance so as to reduce the
impact of unfavourable movements in the physical market (Page and Hewitt, 2001).
Sahadevan (2002) studied the contract specifications, mechanics of futures trading
and price discovery in the select commodities and exchanges, and studied how successful
these exchanges are in India in price discovery and in providing hedge against price risk
in the underlying commodities. He did this in order to carry out an econometric analysis
of price volatility and market conditions, and spot (ready) and futures prices behavior,
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and lastly to identify the bottlenecks in commodity trading and possible policy solutions
for improving the futures markets in India. The findings of this study show that
commodity derivatives have a crucial role to play in the price risk management process
especially in any agriculturally dominated economy. And also many of the commodity
futures exchanges fail to provide an efficient hedge against the risk emerging from
volatile prices of many farm products in which they carry out futures trading. The market
volume and depth are not significantly influenced by the return and volatility of futures
as well as ready markets (Sahadevan, 2002).
Manfredo, Richards, and McDermott (2003) examined the influence of alternative
risk management strategies on cooperative financing performance, namely the return on
assets (ROA) of grain merchandising cooperatives of various sizes by using hedging
instruments such as Futures, Options, Revenue Swap, Throughput Insurance and
Combination. Their conclusion was to recommend the use of exchange traded options
contracts in establishing a floor price for grain prices, and also to support the use of some
type of revenue protection specifically through the use of exchange traded price risk
management instruments(futures and options) combined with a form through insurance
(Manfredo, Richards, and McDermott, 2003).
Kissler and Pozzi (2004) describe elements of price risk management tools: they used
hedging strategies by utilizing futures and options contract to protect their cash from
adverse price movement for use in the Milk industry. This type of decision making is
what making a dairyman a good fit for using the Futures and Options market as a tool to
reduce the risk to their milk check. Findings of this study explain that the use of a put
option hedge will allow the dairyman to have a more controlled use of the futures and
options market (Kissler and Pozzi, 2004)
Bakovic (2007) studied option contracts to present how options, which are normally
considered a main tool for speculation, can successfully be used as a tool for price risk
elimination. He explain that option contract can provide incentives to the development of
the economy in general, by ensuring high quality education and establishing an
appropriate legal framework for the use of futures trading (Bakovic, 2007). Options not
only provide insurance against price risk that is conditional on an event (receiving the
bid, having a successful harvest, making the loan, making the stock offering) but also
avoid any penalty if the event does not occur (the bid is rejected, the harvest is poor, the
loan is not taken down, or the stock issue is not sold). It is in this sense that options
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provide protection against both price and quantity risk and are, therefore, a better tool
than futures contracts in some cases (Bakovic, 2007).
The integration of this theory to construct a conceptual framework provides a
meaningful explanation of instruments. Most price risk hedging instruments in previous
research used to manage the price risks, consist of 4 instruments: Forwards, Futures,
Options and Swaps. Selection decision criteria derive from the advantages and
disadvantages of each instrument. The conceptual framework used the in this study is
shown below:

Conceptual Framework

Hedging Instruments
1. Forwards Contract
2. Futures Contract

Decision criteria
Tailor-made
Cash transfer
Pricing transparent

3. Options
4. Swap

Set-up costs/ Cost of
premium

Source: United Nations Conference on Trade and Development, 1998, A survey of commodity
risk management instruments, Report by UNCTAD secretariat and previous research.
2.6 Conclusion
This chapter presents the theoretical basis and previous research of hedging instruments
for corporate hedging, and examples of commodity procurement in each instrument.
From a theoretical point of view, firstly the hedging instrument "Forward contract" can
increase the firm's value of a certain commodity or of having the obligation to deliver it
(or the need to acquire it) at a future date whilst avoiding the risk of a price decline in the
intervening period. This enables the firm to fix the amount of revenue from the future
sale of the commodity at the time that the forward contract is signed, therefore locking in
the price, and, of course, the profit margin. Secondly, the hedging instrument, "Future
contract", is a standardized contract that can be bought and sold for the future delivery of

27

commodities and is traded on a futures exchange. The contract gives the buyer or seller
the obligation to trade. Users of futures contracts lock in the purchase or selling price of
the commodity, reducing their exposure to the risk of price fluctuations. By buying
forward, buyers can largely eliminate their commodity price risk. They can safely offer
their customers a fixed price for later delivery of finished products that take full account
of the guaranteed prices that they will paying for the required commodity inputs at the
time of manufacture. Thirdly, the hedging instruments, "Options" are risk management
instruments that do not lock in prices, but protect those who buy them against
unfavourable price movements while retaining the possibility of profiting from
favourable ones. The two basic types are call and put options, and a hedger may assume a
short (sell) or long (purchase) position in each of these derivatives. Puts confer on the
buyer a right, but not an obligation, to sell the underlying option (which may be a future)
at a pre-determined price, the strike price. Options offer many advantages over futures
and forward contracts. While futures and forward contracts represent the obligation to
transact on a future date, options provide the right to buy or sell an asset, but do not
impose any obligation on the long position holder. For a buyer, if the price of the
commodity over the period has remained stable or dropped, that is almost certainly what
he will decide to do. On the other hand, if the price of the commodity has happened to go
up in the meantime, he has the possibility to take up the call option and then sell it at a
"Speculative" profit that, in this context, would be practically risk free for him. Lastly,
the hedging instrument, "Swap" was developed on the OTC market as a long-term price
risk management instrument. With swaps, producers can effectively fix, that is, lock in,
the prices they receive over the medium to long term, and consumers can fix the prices
they have to pay. A swap agreed directly between a consumer and producer and not
through an intermediary has the advantage that the intermediary carries risks associated
with the performance of the swap. Commodity swaps have been more used in the oil
industry. These beneficial reductions can only be achieved by the firm itself, since the
relevant value-increasing hedging decisions cannot be replicated by individual investors.
Furthermore, utility maximization by the manager/owner of a firm can explain the
corporate use of derivatives for hedging purposes. If managerial wealth depends on
future firm value, then hedging decisions by the management of the firm can be applied
to increase their personal expected utility of wealth.
Previous researchers offer studies and survey analyses regarding hedging instruments
and their benefits. Page and Hewitt (2001) describe elements of price risk hedging
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instruments that depend on the individual enterprise setup. Forward contracts between a
producer and merchant (buyer) enable a commodity to be sold at an agreed price at a
future point in time with predetermined delivery specifications. Futures traders may be
either hedgers, who have an interest in the underlying commodity and aim to reduce price
risk, and speculators, who buy a commodity 'on paper' for which they have no practical
use but aim to make a profit by predicting market moves. Sahadevan studied the contract
specifications: results of his study show that commodity derivatives have a crucial role to
play in the price risk management process especially in any agriculturally dominated
economy. Manfredo, Richards, and McDermott, examined the influence of alternative
risk management strategies on cooperative financing performance by used hedging
instrument as Futures, Options, Revenue Swap, Throughput Insurance and Combination.
In next year later, Kissler and Pozzi describe elements of price risk management tools
that they used in hedging strategies by utilizing futures and options contracts to protect
their cash from adverse price movement, for use in the Milk industry. In 2007, Bakovic
studied option contracts to assess how options, which are normally considered a main
tool for speculation, can successfully be used as a tool for price risk elimination. From all
this literature, it can be summarized that the price risk hedging instrument apply to many
agricultural commodities and have more benefits. This following chapter will explain the
research methodology by using a conceptual framework as a guideline to answer the
research question of this project.
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CHAPTER 3

RESEARCH METHODOLOGY

3.1 Introduction
This chapter presents the research methodology used for this study. The research
design begins with the significance of the qualitative and quantitative methods. It
discusses the technique used for the inquiry, the semi-structured interview through the
telephone, and presents the target population and target respondents. The second section
specifies the instrument of this project. The third section presents the data collection
method: it describes how the data are collected, by semi-structured interviews using the
telephone. The last section describes the data analysis method, with an emphasis on how
collected data are analyzed and applied so as to answer the research questions, and how
they are related to the objectives of the study.

3.2 Research Design
Qualitative and quantitative methods were chosen for this study. Semi-structured
interviews through the telephone were selected. The reason for choosing the semistructured interview instrument is that it is more flexible and generates a quick response.
Data collection can be controlled by the interviewer in order to acquire all the
information related to the objectives in answering the research questions. An interviewer
can gain a deeper insight into the attitudes of the interviewees, who are in the sugar
industry. Key interviewees were selected from persons in 47 sugar millers in Thailand
who are well-versed in the subject matter, and open minded (Sivarit Pongsakornrungsin,
2004).

3.2.1 Target Population
This study collected data from the population of the Thai Sugar industry, who have
been, or are currently, involved with the price risk management of their firm. The target
population was selected from all 47 sugar mills of the Thai sugar industry.
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3.2.2 Target Respondent
This study collected data from persons from 47 Thai sugar mills who are in charge
of selling sugar, or person in charge of price risk management for their firm. He/she is the
person who can provide the information on his/her reasons for making decisions or
reasons for not using hedging instruments.

3.3 Instrument of this Project
3.3.1 Data Collection
The data for this project was collected by semi-structured interview through the
telephone. The target respondents of the semi-structured interviews are person who are in
charge of selling sugar or persons in charge of price risk management in their firms and
well-versed in the subject matter, neutral, and open-mind. The good point of this method
is a better response from target respondents than from a mail survey or questionnaire.

3.3.2 Semi-Structured Interviews
This study uses the semi-structured interview through the telephone as the main
source of collecting data. The questions in a semi-structured interview have both openended and close ended questions. In order to gain a deeper insight into the attitudes of the
interviewees, an open ended interview guide was created which was linked to the
conceptual framework of this study in order to answer the research questions and obtain
any suggestions from target respondents. The close-ended questions gather the
information of selection decision criteria of each factor of hedging instruments. With the
interview guideline, the interviewer could probe for more detail and explain unclear
questions.

The questions in semi-structured interviews are as follow;
1. Personal information of interviewee
1.1 Interviewee name -................................................
1 .2 Position•............................
1.3 Company Name: ....................................................
1.4 Date -................................
2. Production Capacity (ton/cane)/Day and mainly export or domestic?
3. What kind of sugar to be produced?
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4. How to manage price risk in your company?
5. The main objective of price risk management in your company
6. Do you know price hedging instruments?
7. Do you use hedging instruments in your company? If not, why?
8. Which hedging instrument best fits your company?
9. Who are decision makers to select hedging instruments?
10. Decision criteria for making decision to selected price risk hedging instruments
11. What type of hedging instruments does the Thai sugar industry use?
12. What are the decision criteria that the Thai sugar industry uses to select each
hedging instrument?
13. Personal information of interviewee
3.1 Interviewee name-....................................................
3.2 Position.................................................
3.3 Company Name: .......................................................
3.4 Date-...................................
14. Production Capacity (ton cane)/Day and Mainly export or domestic
15. What kind of sugar to be produced?
16. How to manage price risk in your company?
17. The main objective of price risk management in your company
18. Do you know price hedging instruments?
19. Do you use hedging instruments in your company? If not, why?
20. Which hedging instrument best fits your company?
21. Who are decision makers who select hedging instrument?
22. Decision criteria for making decisions to selected price risk hedging instruments?
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Tor ASSUMPTION 'UNIVERSITY
The rating of criteria is av 10-level rating scale (Adapted from Kittpongse Sumipan,
2004). The rating of criteria is shown below;

Hedging/ Type of price
risk hedging instrument

Lowest 4
0

1

Level
2

3

4

5

0. Highest
6

7

8

9

Mean
10

- Tailor made

- Cash transfer/Condition

- Price transparent

- Setup cost/Cost of
Premiums

23. How often do you use the hedging instrument?
24. How do you use the hedging instrument? (With broker / their account)?
25. I'd like to get a rough idea of your current price risk management use. Could you
tell me the strategy of your business?
26. Effect of price risk hedging instruments in your company.
27. We have now come to the end of the questionnaire but before we finish is there
anything else you'd like to add?

Each representative of the Thai sugar industry considered all the decision criteria and
ranks them on a rating scale from 0 to 10 where:

0 means totally disagree
1 means the lowest criteria
10 means the highest criteria level
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Details of four decision criteria
Decision criteria 1 Tailor-made
Decision criteria 2 Cash transfer
Decision criteria 3 Pricing transparent
Decision criteria 4 Set up cost/cost of premium.

3.3.3 The Elements of the Interview Guide
The interview guide plays the role of a basic semi-structured interview guideline
during the interviewing, so the researcher can make sure that all relevant topics are
covered (Kittpongse Sumipan, 2004).

3.3.4 The Validity and Reliability Testing of Questionnaires
The questions in the semi-structured interview were reviewed by knowledgeable
colleagues and some target respondents in the sugar industry. The researcher reviewed all
question with respect to their substantive content. Minor changes in questions were based
on this feedback.

3.4 Data Collecting Method
This project used the interview through the telephone to get the best information by
the help of a semi-structured interviews guideline. A questionnaire was necessary for data
collection. In this study, there are only four important aspects or factors that may affect
the use of hedging instruments. These factors are hypothesized as decision making in the
Thai sugar industry to use hedging instruments. After collecting opinions, views,
comments, ideas, etc. from 47 representatives of Thai sugar mills, the researcher
organized, classified, and presented all statement under each decision criterion in order to
present the making of decisions for them, to select each price risk hedging instruments
and examine commodity procurement strategy.

3.5 Data Analysis Methods
After all data were received, descriptive statistics such as mean, median, mode,
standard deviation and interquartile range (Q3-Q1) were analyzed in order to find the
answer of each question. Under each factor there are many answers which will be
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arranged according to their level of mean values (from high to low) (Kittpongse
Sumipan, 2004).

The data collected from the direct questioning technique through semi-structured
interviews will be presentedlater using the format of the following Tables:

Table 3-1 Format Table of Position of Interviewees from Target Respondents

Amount

Position

Table 3-2 General Information of Thai Sugar Mills

Production
Respondent

Capacity

Export (%)

Domestic (%)

Type of sugar

(ton cane/day)
1. Mae Wang Sugar
Industry
2. Uttaradit Sugar
Industry
3. Thai Identity
4.
...
47. Arawan
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Table 3-3 Table of the Use of Hedging Instruments by Thai Sugar Mills (Percentage)

Sugar Mill (Respondent)

Used Hedging Instrument

1. Mae Wang Sugar Industry
2. Uttaradit Sugar Industry
3. Thai Identity
...
47. Arawan
Percentage (%) of Thai Sugar Mills that used hedging instruments
X

x 100

Total sugar mills

The data collection table contains the data set of all 47 respondents from factor 1 to 4.

Table 3-4 Percentages of Each Hedging Instrument Usage by Thai Sugar Mills

Decision Criteria

Amount

Percentage (%)

Tailor made
Cash transfer
Price transparent
Set up cost/cost of premium
Total
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Table 3-5 Table of Rating of Decision Criteria with Arithmetic Mean and Standard
Deviation

Rating of decision criteria
Tailor Made

Respondents

Cash

Price

Set Up

Transfer

Transparent

Cost/ Cost
of Premium

1. Mae Wang Sugar
Industry
2. Uttaradit Sugar
Industry
3. Thai Identity
...
47. Arawan
Arithmetic Mean
Standard Deviation

Table 3-6 The Format of Descriptive Statistics Data Collection Table

Decision
criteria

Mean

Median

Mode

Interquartile

Standard

Range

Deviation

(Q3-Q1)

(SD)

Tailor made
Cash
transfer
Price
transparent
Set up
cost/cost of
premium
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3.5.1 Statistics Tools
The descriptive statistics used in the study to measure and explain the ranking of hedging
instrument and decision criteria of Thai sugar mills are arithmetic mean, median, mode,
interquartile range (Q3-Q1) and standard deviation (SD). Descriptive statistics used in
this study were calculated by using Microsoft Excel 2003.

3.5.1.1. Arithmetic Mean Function: "AVERAGE"

"AVERAGE" is a function in the statistical category to obtain the average (arithmetic
mean) of the arguments.
Syntax: AVERAGE(numberl,number2,...)

The AVERAGE function measures central tendency, which is the location of the center
of a group of numbers in a statistical distribution. Average is calculated by adding a
group of numbers and then dividing by the count of those numbers. For example, the
average of 2, 3, 3, 5, 7, and 10 is 30 divided by 6, which is 5.

3.5.1.2 Median Function: "MEDIAN"
"MEDIAN" is a function in the Statistical category to obtain the middle value from a list
of numbers.
Syntax: MEDIAN(numberl,number2,...)

3.5.1.3 Mode Function: "MODE"
"MODE" is a function in the Statistical category to fmds the number that appears most in
the list of data
Syntax: MODE(numberl,number2,...)

3.5.1.4 Standard Deviation Function: "STDEV"

"STDEV" is a function in the Statistical category to measure how widely values are
dispersed from the average value (the mean).
Syntax: STDEV(numberl,number2,...)
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Remarks
-

STDEV assumes that its arguments are a sample of the population.

-

The standard deviation is calculated using the "n-1" method.

-

STDEV uses the following formula:

.7- (x- x)(7? -1)

where

x

=

the sample mean AVERAGE(numberl,number2,...)

n

=

the sample size.

3.5.1.5 Interquartile Range Function: "QUARTILE"
The Interquartile Range represents the central 50% of the data. If data is sorted from
lowest to highest, and the data points divided into 4 sets, QO is the Minimum value, Q1 or
Q (0.25) is the first quartile or 25th percentile, Q2 or Q(0.5) is the median value or 50th
percentile, Q3 or Q(0.75) is the third quartile or 75th percentile, and Q4 is the Maximum
value.

The interquartile range is calculated as Q3-Q1 or:
= QUARTILE (G: G,3)-(QUARTILE (G:G,1)

3.5.1.6 Criteria for Data Analysis of the Semi-Structured Interview
There are two criteria for data analysis, and details of each issue are as follows:

Tendency of possibility of each issue, means the highest frequency of views of all
representatives. This can be identified by the mode of each criterion. Where:
0 mean it is not a decision for that criterion
1-2 means lowest level of decision for that criterion
3-4 means low level of decision for that criterion
5-6 means moderate level of decision for that criterion
7-8 means high level of decision for that criterion
9-10 means highest level of decision for that criterion
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Interqurtile range is the level of decision criteria of respondents from the Thai sugar
industry. For this study, from the measurement scale of the level of decision criteria from
0 to 10 for each item, the researcher set the standard interquartile range in to 6 levels of
decision criteria for data analysis, as follow:
0 — 1.66 mean lowest level of decision criteria
1.67 — 3.33 mean lower level of decision criteria
3.34 — 5.00 mean low of decision criteria
5.01 — 6.67 mean moderate level of decision criteria
6.68 — 8.34 mean high level of decision criteria
8.35 — 10.00 mean highest level of decision criteria

3.5.2 Final Reporting Format
The data analysis format of the ranking of hedging instruments and rating of decision
criteria of each factor, is as Table 3-6 and Table 3-7;
Table 3-7 Ranking of All 4 Hedging Instruments Used by Thai Sugar Mills

Ranking

Hedging Instruments

1

Forward

2

Future

3

Option

4

Swap

No. of sugar mills

This Table contains the arithmetic mean and standard deviation, together with the
interquartile range for interpretation, of all decisions criteria. The data is ranked in the
order of arithmetic mean and interquartile range.
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Table 3-8 Report of Data Analysis by Rating of Decision Criteria for Each Criterion
Statistics tools
Interquartile
Ranking

Decision criteria

1

Tailor-made

2

Cash transfer

3

Price transparent

4

Set up cost/cost of

Arithmetic

Standard

Mean

Deviation

Range(Q3-Q1)

premium
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CHAPTER 4

DATA ANALYSIS AND FINDING

This chapter will begin with a description of the findings about Thai Sugar Mills from
the semi-structured interviews and data analysis of the survey, using the methodology
designed in chapter 3 by following the research questions.

To study the price risk management strategy for this commodities procurement case
study of the Thai sugar industry, a survey was made by a semi-structured interview
through the telephone from October 13 — November 25, 2008 with all 47 Thai sugar
mills.

The first section begins by reporting the position of interviewees, general information
about Thai sugar mills, and Tables of the use of hedging instrument by Thai Sugar
mills (percentage), followed by analysis of decision criteria used to select hedging
instruments by Thai sugar mills, a description of the non-use of hedging instrument by
sugar mills, the research findings from interviews, answering the research questions,
and a summary of this chapter.

4.1 Data Analysis Methods
The 47 respondents varied from Business Owner, General Manager, Factory Manager,
Export Manager, Assistant Export Manager, Sales Manager, Marketing Manager,
Assistant Manager of International Marketing, and also Purchasing Manager.
However, they are all person who are in charge in sugar selling or are well recognized
in the sugar industry community and in charge with price risk management for their
firms. The position of interviewee will be presented in the following Table 4-1:
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Table 4-1 Position of Interviewees from 47 Respondents
Position

Amount

Owner of Business

14

General Manager

3

Factory Manager

1

Export Manager

9

Assistant Export Manager

7

Sales Manager

4

Marketing Manager

2

Assistant Manager of International Marketing

5

Purchasing Manager

2

Table 4-2 General Information of Thai Sugar Mills
Production
Capacity

Export

Domestic

(ton cane/day)

(%)

(%)

1. Mae Wang Sugar
Industry

2,950

70

30

2. Uttaradit Sugar
Industry

2,683

3. Thai Identity

18,000

Respondent

Type of sugar

Refined sugar (White sugar),
Raw sugar

70

30

Refined sugar (White sugar),
Raw sugar

65

35

Super refined sugar, Refined
sugar(White sugar)
Raw sugar

4.Kampangpetch

8,000

70

30

Refined sugar (White sugar),
Raw sugar

5. Nakornpetch

24,000

70

30

Refined sugar (White sugar),
Raw sugar

6. Ruamphol
Nakhonsawan

8,800

65

35

Super refined sugar, Refined
sugar (White sugar),
Raw sugar

7. Kaset Thai

40,000

65

35

Super refined sugar, Refined
sugar (White sugar),
Raw sugar
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Production
Respondent

8. Phitsanulok

Capacity

Export

Domestic

(ton cane/day)

(%)

(%)

11,994

70

30

Type of sugar

Refined sugar (White sugar),
Raw sugar

9. Thai Roong Ruang

24,000

70

30

Industry
10. Pranburi

Refined sugar (White sugar),
Raw sugar

7,000

70

30

Refined sugar (White sugar),
Raw sugar

11. Ratchaburi

12,000

70

30

Refined sugar (White sugar),
Raw sugar

12. Ban Pong

9,131

70

30

Refined sugar (White sugar),
Raw sugar

13. Mitr Kasetr

11,890

75

25

Refined sugar (White sugar),
Raw sugar

14. Thai Sugar Mill

11,764

70

30

Refined sugar (White sugar),
Raw sugar

15. New Krung Thai

8,385

70

30

Refined sugar (White sugar),
Raw sugar

16. Thai Multi-Sugar
Industry

9,635

17. Tamaka

18,038

70

30

Refined sugar (White sugar),
Raw sugar

70

30

Refined sugar (White sugar),
Raw sugar

18. Prachuap Industry

9,131

70

30

Refined sugar (White sugar),
Raw sugar

19. Thai Sugar

14,447

70

30

Industry
20. Saraburi

Refined sugar (White sugar),
Raw sugar

22,970

70

30

Refined sugar (White sugar),
Raw sugar

21. T.N. Sugar

18,000

70

30

Refined sugar (White sugar),
Raw sugar

22. Suphanburi Sugar
Industry

4,228

70

30

Refined sugar (White sugar),
Raw sugar
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Production
Respondent

23. Mitr Phol

Capacity

Export

Domestic

(ton cane/day)

(%)

(%)

21,511

70

30

Type of sugar

Super refined sugar, Refined
sugar (White sugar),
Raw sugar

24. U-thong

17,731

70

30

Refined sugar (White sugar),
Raw sugar

25. Singburi

11,000

70

30

Super refined sugar, Refined
sugar (White sugar),
Raw sugar

26. Kanehanaburi

9,131

70

30

Industry

Refined sugar (White sugar),
Raw sugar

27. Chonburi Sugar
Industry

6,838

28. New Kwang Soon
Lee

6,479

29. Chonburi Sugar &
Trading

5,800

30. Rayong

5,560

70

30

Refined sugar (White sugar),
Raw sugar

70

30

Refined sugar (White sugar),
Raw sugar

70

30

Refined sugar (White sugar),
Raw sugar

70

30

Refined sugar (White sugar),
Raw sugar

31.Eastem Sugar and

17,978

70

30

Cane
32. Burirum

Refined sugar (White sugar),
Raw sugar

12,000

70

30

Refined sugar (White sugar),
Raw sugar

33. Saharuang

14,000

70

30

Refined sugar (White sugar),
Raw sugar

34. Rerm Udom

20,582

70

30

Refined sugar (White sugar),
Raw sugar

35. Kaset Phol

10,211

70

30

Refined sugar (White sugar),
Raw sugar

36. Kumpawapi

12,000

70

30

Refined sugar (White sugar),
Raw sugar
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Production
Respondent

37. Khon Kaen

Capacity

Export

Domestic

(ton cane/day)

(%)

(%)

20,400

70

30

Type of sugar

Refmed sugar (White sugar),
Raw sugar

38. Mitr Phu Viang

15,162

70

30

Super refined sugar, Refined
sugar (White sugar),
Raw sugar

39. United Farmer &
Industry

18,000

70

30

Super refined sugar, Refined
sugar (White sugar),
Raw sugar

40. Korach Industry

24,000

70

30

Refined sugar (White sugar),
Raw sugar

41. Angvian
(Ratchasima)

36,000

42. Khonburi

13,690

70

30

Refined sugar (White sugar),
Raw sugar

70

30

Refmed sugar (White sugar),
Raw sugar

43. Mitr Kalasin

20,000

70

30

Refined sugar (White sugar),
Raw sugar sugar,
Raw sugar

44. E - Saan Sugar

15,000

70

30

Raw sugar

Industry
45. Surin

Refmed sugar (White sugar),

16,000

70

30

Refined sugar (White sugar),
Raw sugar

46. Wangkanai

15,453

70

30

Refined sugar (White sugar),
Raw sugar

47. Arawan

8,117

70

30

Raw sugar

The general information from table 4-2 shows the different capacities and operational
efficiencies of Thai sugar mills. Sixteen sugar mills have a production capacity less
than 10,000 tons of cane per day. Twenty two sugar mills have a production capacity
of 10,000-20,000 tons of cane per day, and nine sugar mills have more than 20,000
tons of cane per day. Most of Thai sugar mills production is for export (around 70 %)

and domestic (around 30 %). Sugar can be divided into 3 types: super refined sugar,
refined sugar (white sugar), and raw sugar. The data collected from the direct
questioning technique through semi-structured interviews reveals the percentage of
hedging instrument used by Thai sugar mills, as presented in Table 4-3;

Table 4-3 Table of Using Hedging Instrument by Thai Sugar Mills (Percentage)

Sugar Mill (Respondent)

Used Hedging Instrument

1. Mae Wang Sugar Industry

No

2. Uttaradit Sugar Industry

No

3. Thai Identity

No

4. Kampangpetch

No

5. Nakornpetch

No

6. Ruamphol Nakhonsawan

No

7. Kaset Thai

No

8. Phitsanulok

Yes

9. Thai Roong Ruang Industry

Yes

10. Pranburi

No

11. Ratchaburi

No

12. Ban Pong

No

13. Mitr Kasetr

No

14. Thai Sugar Mill

No

15. New Krung Thai

No

16. Thai Multi-Sugar Industry

Yes

17. Tamaka

No

18. Prachuap Industry

No

19. Thai Sugar Industry

Yes

20. Saraburi

Yes

21. T.N. Sugar

No

22. Suphanburi Sugar Industry

No

23. Mitr Phol

Yes

24. U-thong

No
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Sugar Mill (Respondent)

Used Hedging Instrument

25. Singburi

Yes

26. Kanchanaburi Industry

Yes

27. Chonburi Sugar Industry

Yes

28. New Kwang Soon Lee

No

29. Chonburi Sugar & Trading

No

30. Rayong

No

31. Eastern Sugar and Cane

No

32. Burirum

No

33. Saharuang

No

34. Rerm Udom

No

35. Kaset Phol

Yes

36. Kumpawapi

Yes

37. Khon Kaen

No

38. Mitr Phu Viang

Yes

39. United Farmer & Industry

Yes

40. Korach Industry

No

41. Angvian (Ratchasima)

No

42. Khonburi

No

43. Mitr Kalasin

Yes

44. E - Saan Sugar Industry

No

45. Surin

No

46. Wangkanai

No

47. Arawan

No

Percentage (%) of Thai sugar mills that used a hedging instrument
X

x 100

Total sugar mills

= 14 x 100

= 29.79%
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29.79% of all 47 Thai sugar mills use hedging instruments, and 70.21 % do not use
them. The hedging instruments used by Thai sugar mills are presented in Table 4-4;

Table 4-4 Percentages of Each Hedging Instrument Used by Thai Sugar Mills
Hedging Instrument

Amount

Percentage (%)

Forward

0

0

Future

14

100

Option

0

0

Swap

0

0

Total

14

100

Of all 47 respondents, 14 respondents used hedging instruments to protect price risk
in their firm. Hedging instruments that 14 Thai sugar mills used are future contracts.
These are not dependant on production capacity as they consist of three sugar mills
which have production capacity of less than 10,000 tons cane/day. Eight sugar mills
have production capacity of 10,000-20,000 ton cane/day, and three sugar mills have
production capacity of more than 20,000 ton cane/day. The objective of selecting a
future contract is to obtain the highest price under the prevailing circumstances,
achieve sales targets, and control estimated production cost in each year. The thirty
three sugar mills that do not use hedging instrument, this is due to the higher expense
for hedging in the world market. Moreover, if they make a wrong decision, that makes
more loss of profit. They use their experience and monitor the technical factors and
fundamental factors in the world market in order to forecast sugar prices in future
markets, and take the price risk themselves.

In order to find the answer to the research question of this survey, four decision
criteria were hypothesized to select hedging instrument for Thai sugar mills. The
semi-structured interview was used in order to find the opinion of 47 interviewees
who varied from Owner of the business, General Manager, Factory Manager, Export
Manager, Assistant Export Manager, Sales Manager, Marketing Manager, Assistant
Manager of International Marketing and also Purchasing Manager. However, they all
are persons responsible for price risk management for their firms. Of the 47 Thai
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sugar mills, 14% use the futures hedging instrument. From the data collected, the
result for the 4 decision criteria is in Table 4-5;

Table 4-5 Table of Rating of Decision Criteria with Arithmetic Mean and
Standard Deviation

Rating of Decision Criteria
Respondents

Tailor

Cash

Price

Set Up Cost/

Made

Transfer

Transparent

Cost of
Premium

1. Mae Wang Sugar Industry

-

2. Uttaradit Sugar Industry

-

-

-

-

-

-

3. Thai Identity

-

-

-

4. Kampangpetch

-

5. Nakornpetch

-

_

-

-

6. Ruamphol Nakhonsawan

-

_

-

-

7. Kaset Thai

-

-

-

8. Phitsanulok

3

3

1

6

9. Thai Roong Ruang Industry

3

3

1

6

10. Pranburi
11. Ratchaburi
12. Ban Pong

-

13. Mitr Kasetr
14. Thai Sugar Mill

-

-

-

15. New Krung Thai
3

3

1

6

18. Prachuap Industry
19. Thai Sugar Industry

3

3

1

6

20. Saraburi

3

3

1

6

16. Thai Multi-Sugar Industry
17. Tamaka

21. T.N. Sugar

-

22. Suphanburi Sugar Industry

-

-

6

6

23. Mitr Phol

9

24. U-thong

-

10

-
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Rating of Decision Criteria
Respondents

Tailor

Cash

Price

Set Up Cost/

Made

Transfer

Transparent

Cost of
Premium

25. Singburi

9

6

6

10

26. Kanchanaburi Industry

3

3

1

6

27. Chonburi Sugar Industry

3

3

1

6

28. New Kwang Soon Lee

-

-

29. Chonburi Sugar &
Trading
30. Rayong

-

-

-

-

-

-

-

-

-

31. Eastern Sugar and Cane

-

32. Burirum

-

33. Saharuang

-

-

-

-

34. Rerm Udom

-

-

-

-

35. Kaset Phol

7

6

6

8

36. Kumpawapi

7

6

6

8

-

37. Khon Kaen

-

38. Mitr Phu Viang

9

6

6

10

39. United Farmer & Industry

9

6

6

10

40. Korach Industry

-

-

-

-

41. Angvian (Ratchasima)

-

-

-

-

42. Khonburi
43. Mitr Kalasin

9

6

6

10

44. E - Saan Sugar Industry

-

-

-

-

-

-

45. Surin
46. Wangkanai

-

-

-

-

47. Arawan

-

-

-

-

Arithmetic Mean

5.71

4.50

3.50

7.71

Standard Deviation

2.89

1.56

2.59

1.90

The arithmetic mean of all factors varied from 3.50 to 7.71 while standard deviation
varied from 1.56 to 2.89. Arithmetic means and standard deviations of all 4 decision
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criteria composed the arithmetic mean of Set Up Cost/ Cost of Premium at highest
1.70 and standard deviation at 1.90, classified as the highest criteria to select hedging
instruments. The semi-structured interview was used to find the opinion of 47
respondents from all sugar mills. Detail of results of analysis by descriptive statistics
are shown in Table 4-6.

Table 4-6 Descriptive Statistics of Four Decision Criteria to Select Each Hedging
Instrument

Decision

Mean

Median

Mode

criteria
Set up

7.71

7.00

cost/cost of

Moderate

Interquartile Range

Standard

(Q3-Q 1)

Deviation (SD)

High (7.0)

1.90

Low (5.0)

2.89

Low (4.5)

1.56

Low (3.5)

2.59

(6.00)

premium
Tailor made

5.71

5.00

Cash transfer

4.50

4.50

Low
(3.00)
Low
(3.00)

Price
transparent

3.50

3.50

Lowest
(1.00)

The descriptive statistics shown in table 4-6 contain the data set of all opinions of 47
respondents, from decision criteria 1 to 4, that related to hedging instrument selection
in order to protect the price risk of their company.

From the decision criteria, ranking among the 4 decision criteria found that set up
cost/ cost of premium is the high level of decision criteria with arithmetic mean at
7.71, median 7, mode 6, Interquartile Range (Q3-Q1) 7 and standard deviation 1.90.
The three decision criteria are low level followed by tailor-made whose arithmetic
mean is 5.71, median 5, mode 3, Interquartile Range (Q3-Q1) 5 and standard
deviation 2.89. Cash transfer's arithmetic mean is 4.50, median 4.50, mode 3,
Interquartile Range (Q3-Q1) 4.50 and standard deviation 1.56. And the last low
decision criteria is price transparent with arithmetic mean at 3.50, median 3.50, mode
1, Interquartile Range (Q3-Q1) 3.5 and standard deviation 2.59.
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The reason to select set up cost/ cost of premium as the high level is due to the initial
margin that will be hedged in the world market, at around 20-25% of the amount of
sugar. Most sugar mills do not want to pay much more expense for hedging in the
world market. They use their experience to forecast sugar prices in the world sugar
future market. On the other hand, their concern is low about the cash transfer, price
transparent, and tailor-made.

4.2 Research Finding
The research findings are derived from the conceptual framework aimed at answering
the questions. The finding was that 29.79% of sugar mills used hedging instruments
and 70.21 % do not use them. The sugar mills that do not use hedging instrument to
protect their sugar price risk is due to the very high set up cost/ cost of premium.
Sugar Quota C price used the sugar world market (New York #11) price as their
reference, and estimated sugar prices from their experience. Technical factors and
fundamental factors are the main factors that concerned them due to the effect on
world sugar market price of demand and supply in the world market, stock of the
world market, natural disaster of competitors e.g. Brazil, India, Australia, changes in
Government policy, climate and regulations, availability of new substitutes, activities
of speculators and the important factor of export sugar is the exchange rate. Set up
cost/cost of premium is the highest decision criterion for selecting a hedging
instrument.

4.3 Research Questions Answered
The research questions are:
1. What type of hedging instruments does the Thai sugar industry use? If not,
what is the strategy that they use to prevent their price risk?
2. What are the decision criteria that the Thai sugar industry use to select each
hedging instrument or their strategy?
The data from semi-structured interview, show the result that the hedging instrument
that 14 sugar mills use is future contracts, as this can reduce their risk of price
fluctuation and they can manage their production cost and profit outcome.
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The data analysis of ranking hedging instrument and rating decision criteria of each
factor, is in Table 4-7 and Table 4-8;
Table 4-7 Ranking of all 4 Hedging Instruments Used by Thai Sugar

Ranking

Hedging Instruments

No. of sugar mills

1

Future

14

The following Table contains the arithmetic mean and standard deviation, together
with the interquartile range (Q3-Q1) for interpretation, of all decision criteria. The
data is ranked from the value of arithmetic mean.
Table 4-8 Report of Data Analysis by Rating of Decision Criteria of Each Criterion
Statistics tools
Ranking

1

Decision criteria

Set up cost/cost of

Interquartile

Arithmetic

Standard

Mean

Deviation

7.71

1.90

High (7.0)

Range (Q3-Q1)

premium
2

Tailor-made

5.71

2.89

Low (5.0)

3

Cash transfer

4.50

1.56

Low (4.5)

4

Price transparent

3.50

2.59

Low (3.5)

4.4 Conclusion
From the conceptual framework, four decision criteria were hypothesized to select
hedging instruments for Thai sugar mills. The hedging instrument that 14 Thai sugar
mills used is the future contract. It can reduce price risk for the cost of production,
obtain the highest sugar price under the prevailing circumstances, achieve sales
targets, and can control estimated production cost in each year. The survey found that
the set up cost/cost of premium has the highest decision criteria to select hedging
instruments. Sugar mills that do not use hedging instrument is due to more expense by
hedging in sugar world market. The initial margin for hedging in the world market is
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more costly for them. Moreover, if they make a wrong decision, it makes more loss of
profit for their company. However, the strategy that they use is to monitor the
fundamental and technical factors likely to affect world sugar market prices, such as
demand and supply in the world market, stock of the world market, natural disaster of
competitors e.g. Brazil, India, Australia, changes in Government policy, climate and
regulations, availability of new substitutes, activities of speculators and exchange
rates, in order to forecast future price of sugar in future world markets.
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CHAPTER 5

CONCLUSION AND RECOMMENDATIONS

This chapter contains the conclusion of this research project, and recommendations.
Furthermore, it also discusses the limitations of the study and the opportunities for
further study derived from this research.

5.1 Research Conclusion
To study the price risk management strategy for a commodities procurement case
study of the Thai sugar industry, a survey was made by semi-structured interviews
through the telephone during October 13 — November 25, 2008, in all 47 Thai sugar
mills.

The first objective of this study is to study the hedging instruments that the Thai
Sugar industry used to manage their price risk, and the strategy that they used to
prevent their price risk. The second is to identify and describe the effect of decision
criteria that the Thai sugar industry used in making decisions to select each hedging
instrument or their strategy. The data was collected from the peopOle of the Thai
Sugar industry who are in charge in selling sugar or in charge of price risk
management who are well-versed in the subject matter, neutral, and open-minded.

This study uses both qualitative and quantitative research. The semi-structured
interview through the telephone was used in this study. The questions in semistructured interview have both open-ended and close ended questions. In order to gain
a deeper insight into the attitudes of the interviewees, an open ended interview guide
was created which linked to the conceptual framework of this study in order to answer
the research question and any suggestions from respondents. Descriptive statistics
such as mean, median, mode, standard deviation and interquartile range (Q3-Q1) were
analyzed in order to find the answer to each question. The general information can
show the different capacities and operational efficiencies of Thai sugar mills.

Fourteen sugar mills have production capacity less than 10,000 tons cane per day.
Twenty three sugar mills have production capacity of 10,000-20,000 tons cane per
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day, and ten sugar mills have more than 20,000 tons cane per day. Around 70%t of the
Thai sugar mill production is exported, and around 30 % is sold locally. Sugar is
divided into 3 types: super refined sugar, refined sugar (white sugar) and raw sugar.

The data analysis indicates that of the 47 Thai sugar mills, 29.79% use hedging
instruments, and 70.21 % do not use them. For the 29.79 % of sugar mills that use
hedging instruments, they are not dependant on production capacity, consisting of
three sugar mills which have production capacity less than 10,000 ton cane/day. Eight
sugar mills have production capacity of 10,000- 20,000 ton cane/day and three sugar
mills have production capacity more than 20,000 ton cane/day. The hedging
instrument selected by 14 Thai sugar mills is the future contract. The objective in
selecting a future contract is to obtain the highest price under the prevailing
circumstances, achieve targets on selling, and control estimated production cost in
each year. For 70.21 % of sugar mills that do not use hedging instruments, this is due
to the greater expense of hedging in the world market. Moreover, if they make a
wrong decision, that makes more loss of profit loss for their company. The strategy
that they use is monitoring the fundamental and technical factors due to affect the
world sugar market price market in order to forecast sugar prices in future markets.

Decision criteria that affect their decision making in selecting each instrument include
Tailor-made, Cash transfer, Pricing transparent and Set-up costs/ Cost of premium.
The arithmetic mean of the Set Up Cost/ Cost of Premium is highest at 1.70 with
standard deviation at 1.90, classified as the highest criteria to select a hedging
instrument.

5.2 Recommendations for Commodity Procurement and Thai sugar mill
The rationale of this study is based on a price risk management strategy for this
commodities procurement case study: The finding of this study can directly benefit
the Thai sugar industry in commodity procurement traded on sugar exchanges.

There are six strategies available for commodity procurement: the spot market,
speculating on prices, hedging through buying forward, hedging in more complex
operations, call options and using futures. From the data analysis, the hedging
instrument that 14 Thai sugar mills used is the future contract. It is recommended to
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commodity procurement that those buying domestic sugar quotas C should select
hedging through buying forward and using futures as their buying strategy in order to
maintain price and save more expense for their companies.

For sugar mills that do not use hedging, they should be concerned with technical
factors and fundamental factors due to affect world sugar market prices. Thus,
commodity procurement who buy domestic of sugar quota C have to monitor
technical factors and fundamental factors such as demand and supply in the world
market, stock of the world market, natural disaster of competitor e.g. Brazil, India,
Australia, changes in Government policy, climate and regulations, availability of new
substitutes, activities of speculators and exchange rate in order to accurately forecast
world sugar market prices (New York #11). By knowing the cost of sugar production,
a sugar mill can determine at what prices it might consider forward pricing a portion
of their crop. Thus, it is imperative that Thai sugar mills know their cost of production
when hedging a commodity. Whatever their exposure is, there is no way to eliminate
their risk but they can certainly manage it. It is very important to understand this
point, because commodity price volatility also provides opportunity for gains; a
secondary goal is to strike a balance between risk and return. The primary objective of
hedging is not to make money. The primary objective of hedging is to minimize risks
and this includes using hedging to minimize losses.

Commodity procurement should study hedging instruments in order to understand the
mechanism of each instrument and select suitable instruments for each commodity. If
the agricultural commodity price is relatively volatile, it is expected that the
commodity procurement will implement a risk management instrument in the form of
an advanced pricing mechanism. This is because if no advanced price mechanism is
used there is a high risk of paying a significantly higher price at a later date when an
agricultural commodity is bought on the spot market.

5.3 Limitations of the Study
Due to time limitation and connection between researcher and interviewee, the
collection of data from the people in the Thai Sugar industry who are in charge of
selling sugar or in charge of price risk management took a long time. Many persons
had to know the interview questions and objectives of this research before conducting
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interviewing. The researcher had to explain more detail of this research in order to
make them understand and be able to interview.

5.4 Recommendation for Further Study
This study was designed within the scope of studying price risk management strategy
for a commodity procurement case study, the Thai sugar industry. Hence, there are
further opportunities for future research of supply chain management as well as the
management discipline, as below:

1. Study price risk management strategy for commodity procurement for another
commodity in Thailand, such as rice, corn, rubber, tapioca starch etc. in order
to see whether the findings are similar or different from the Thai sugar
industry. The result will be of benefit to the commodity procurement for
strengthening the buying strategy of their firms in order to maintain price and
save more expense for their companies.

2. The factors that affect world sugar market prices should be studied in order to
prove whether the fmdings are similar or different. The findings will
strengthen and confirm these research findings and can create more
understanding of the effect factors that should concern commodity
procurement.

3. Why and how do technical and fundamental factors affect sugar world market
prices in future markets? To increase more understanding of each factor and
what are the strategies that can manage each factor in order to find the cause
and effect factors for sugar world market prices in future markets.

4. More studies should be conducted on the suitability of commodity
procurement roles for strengthening the buying strategy of other commodity
products in the world future markets.
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APPENDIX A

IITZAISTIVIPTION UNIVERSITY T
APPENDIX A: Name List of Sugar Mills in Thailand
At present there are 47 sugar factories in Thailand situated in four parts of the
country, i.e., Northern, Central, Eastern and Northeastern region. Given below is the
list of sugar factories in each region.
Northern Region
There are 9 sugar factories in the Northern region as follows:
Province

Number of Factory

Name of Factory

Lampang
Uttaradit

1
2

Kamphaengphet

2

Nakhonsawan

2

Phitsanulok
Phetchabun

1
1

Mae Wang Sugar Industry
Uttaradit Sugar Industry
Thai Identity
Kampangpetch
Nakornpetch
Ruamphol Nakhonsawan
Kaset Thai
Phitsanulok
Thai Roong Ruang
Industry

Central Region
There are 17 sugar factories in the Central region as follows:
Province

Number of Factory

Name of Factory

Prachuapkirikhan
Ratchaburi

1
2

Kanchanaburi

7

Saraburi
Lopburi
Suphanburi

1
1
3

Singburi
Uthaithani

1
1

Pranburi
Ratchaburi
Ban Pong
Mitr Kasetr
Thai Sugar Mill
New Krung Thai
Thai Multi-Sugar Industry
Tamaka
Prachuap Industry
Thai Sugar Industry
Saraburi
T.N. Sugar
Suphanburi Sugar Industry
Mitr Phol
U-thong
Singburi
Kanchanaburi Industry
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Eastern Region
There are 5 sugar factories in the Eastern region as follows:
Province
Chonburi

Number of Factory
4

Sakaew

1

Name of Factory
Chonburi Sugar Industry
New Kwang Soon Lee
Chonburi Sugar & Trading
Rayong
Eastern Sugar and Cane

Northeastern Region
There are 16 sugar factories in the Northeastern region as follows:

Province

Number of Factory

Name of Factory

Burirum
Mukdahan
Udonthani

1
1
3

Khon Kaen

2

Chaiyaphum
Nakhonratchasima

1
3

Kalasin

2

Surin
Mahasarakham
Nong Bua Lumpoo

1
1
1

Burirum
Saharuang
Rerm Udom
Kaset Phol
Kumpawapi
Khon Kaen
Mitr Phu Viang
United Farmer & Industry
Korach Industry
Angvian (Ratchasima)
Khonburi
Mitr Kalasin
E - Saan Sugar Industry
Surin
Wangkanai
Arawan

The annual grinding season starts in November and ends in May depending on
the quantity of sugar cane supplied to the mills. The largest factory is Kaset Thai with
production capacity of 40,000 tons cane per day while the smallest one is Uttaradit
with production capacity of 2,683 tons cane per day.
Three kinds of sugar are produced in the country as follows :
(1) Raw Sugar for export mainly produced by Defecation Method
(2) Plantation White Sugar for local consumption mainly produced by Carbonation
Method
(3) Refined Sugar for domestic consumption and export mainly produced by
Carbonation and Ion Exchange Resin and Activated Carbon Method.
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APPENDIX C

APPENDIX C: Semi-Structured Interview Guideline (Adapted from Kittpongse, 2004)
Introduction:
Hello/good evening (as appropriate), may I speak to (contact's name) please. My name is
(Interviewer to state name), and I'm calling from Faculty of Supply Chain Management,
ABAC University. I'm currently conducting a graduated project by telephone survey on
behalf of student of master degree, looking at the way in which supply risk managers
have been use price risk hedging instrument and decision criteria for making decision.
This project want to understand what type of hedging instruments that Thai sugar
industry use and decision criteria that use to select each hedging instruments. Would you
like to take part in a short (20 minutes if asked) telephone interview? Everything you tell
me will be treated in the strictest confidence and interviewer will not give information of
respondents to anybody else.
If asked for more information reassure that interviewer want to talk to price risk hedging
instrument in your company and explain that the questionnaire covers background
information on price risk hedging instrument, decision criteria for making decision to
selected price risk hedging instruments. Stress confidentiality.

The questions in semi-structure interviews are as follow;
1. Personal information of interviewee
1.1 Interviewee name-.....................................................
1.2 Position•..............................
1.3 Company Name: .........................................................
1.4 Date•...................................

2. To get an idea of what size of your company, would you please tell me:
2.1 Production Capacity (ton cane)/Day................................................................................................................
2.2 Mainly export or domestic•.......................................................................................

3. What kind of sugar to be produced?
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4. How to manage price risk in your company?

5. The main objective of price risk management in your company

6. Do you know price hedging instrument?
6.2 NO

6.1 Yes

7. Do you use hedging instrument in your company? If not, why?

8. Which hedging instrument best fits your company?
1. Forwards

2. Futures

3. Options

4. Swaps

5. Others ..................................

9. Who are decision maker to select hedging instrument?
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10. Decision criteria for making decision to selected price risk hedging instruments
The rating of criteria is 10-level rating scale (Adapt from Kittpongse Sumipan, 2004).
The rating of criteria is as below;
Hedging/ Type of price
risk hedging instrument

Lowest A
0

1

► Highest

Level
2

3

4

5

6

7

8

9

Mean
10

- Tailor made

- Cash transfer/Condition

- Price transparent

- Setup cost/Cost of
Premiums

Reason:

11. How often do you use the hedging instrument?

12. How do you use the hedging instrument? (With broker / their account)?

13. I'd like to get a rough idea of your current price risk management use. Could you
tell me the strategy of your business?
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14. Effect of price risk hedging instrument in your company.

We have now come to the end of the questionnaire but before we finish is there anything
else you'd like to add?

I'd like to reassure you again that everything you have told me will be treated in the
strictest confidence and interviewer will not give information of respondents to anybody
else. At the end of the project my file containing your name and contact details will be
destroyed.

Thank you very much for your time. Goodbye.
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