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 Abstract 

 

 

In this report we focus on an hedging case and on a particular contract used by OZ Energia 

for Diesel import, through the identification of hedging solutions using different financial 

instruments. 

A case-study approach is used as method, given that the report is the result of an event 

within a real business context, with an extensive presentation of market, interest rate, credit 

and currency risks. 

The analysis is based on the investment of 2011. The choice of time period is justified by 

the Diesel import made by OZ Energia over the course of that year, which was not fully 

hedged. Thus, this work seeks to provide answers and solutions to a perfect hedge on the 

firm’s position. 

Different strategies are studied and scenarios are simulated based on data for the period 

between Dec-08 and Jun-12 under two different angles – cost and revenue. The definition of 

the best strategy is done by comparing them for both perspectives. Stress tests are also 

performed in order to assess the results. 

 

 

 

Keywords: Diesel Import, Risk Hedging, Market Risk, Interest Rate Risk, Credit Risk, Currency 

Risk, Asian Option, Swap. 
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Resumo 

 

 

Este relatório foca um caso de cobertura de risco e um contrato específico da OZ Energia 

para importação de Diesel, com a exposição de propostas de cobertura desses riscos através 

de instrumentos financeiros.  

Como metodologia é utilizada uma abordagem de case-study, com o enfoque na análise 

de um evento de negócio real, com uma extensa apresentação dos riscos de mercado, de taxa 

de juro, de crédito e cambial.  

A análise é baseada no investimento realizado em 2011. A escolha do período de tempo é 

justificada pela importação de combustível por parte da empresa nesse ano, o qual não foi 

totalmente coberto. Assim, este trabalho procura dar respostas e soluções para um hedge 

perfeito da posição da empresa.  

Diferentes estratégias são estudadas e cenários simulados com base em dados do período 

entre Dez-08 e Jun-12 sob dois diferentes ângulos – custo e receita. A definição da melhor 

estratégia é feita através da comparação para ambas as perspectivas. São ainda realizados 

stress tests por forma a avaliar os resultados. 

 

 

 

Palavras-Chave: Importação de Diesel, Cobertura de Risco, Risco de Mercado, Risco de Taxa de 

Juro, Risco de Crédito, Risco Cambial, Opção Asiática, Swap. 
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1. INTRODUCTION 

 

 

This Internship Report presents the results of one particular study developed during an 

internship at OZ Energia. 

OZ Energia was created in 2009 when Gestmin SGPS (a familiar holding) acquired the 

Esso’s LPG and Jet former businesses from Galp Energia. Gestmin SGPS board is composed by 

Mr. Manuel Champalimaud, among other shareholders. 

Apart from OZ Energia, the Group holds Gestmin Serviços, Oni Communications, Silos de 

Leixões, São Barão, SoGestão, SoGolfe, DaPraia, having a direct participation in REN (PSI-20). 

For 2012, OZ Energia expects a total revenue of 140 million Euros. The firm has its 

headquarters in the center of Lisbon, where the office is shared with Gestmin Serviços, and 

operates in three different areas – LGP, Fuels and Jet. In the client portfolio we can find large 

resellers, whereas on the supplier list large companies both national and international can be 

highlighted. 

OZ Energia Gas’ core business is LPG commercialization. This includes the bottle and bulk 

businesses, both propane and butane. In the LPG business, the company operates in the filling, 

storage and distribution lines, covering two segments – bottles (butane and propane) and bulk. 

It also supplies gas to urbanizations, housing and collective buildings.  

OZ Energia Fuels commercializes several products, such as liquid fuels (gasoline, diesel 

and heating oil) to supply gas stations, industries, agriculture and services.  

OZ Energia Jet provides aviation fuel at the Lisbon, Oporto and Faro airports. 

 

The internship took place between November 16, 2011 and May 15, 2012 and despite the 

study here presented, it involved several other tasks, such as having direct contact with the 

operations and accounting and starting the credit policy of OZ Energia Fuels. The company 

wanted to create a mechanism to protect the possible failures in clients’ receivables, thus 

several restrictions were implemented to set a minimal exposure to the credit risk. 

Throughout the internship different assignments were carried, as the estimation of 

receivables, necessary funding and payments of OZ Energia and Gestmin Serviços for the 

following week; construction of financial statements relating to budget and cash flow analysis, 

economic viability analysis of projects and estimation of interests and insurance premiums. 
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In this report we focus on an hedging case and on a particular contract used by OZ Energia 

for Diesel import. We study alternative hedging strategies to create a more accurate model, 

capable of offsetting potential losses of the investment and generate more certainty about the 

firm’s future cash flow. 

The study explores several views on risk hedging using different financial instruments, 

more specifically derivatives traded in the capital market, while learning about hedging 

positions and their effectiveness as well. 

Some of the risks involved can be identified from the start, such as market, interest rate, 

credit and currency risks. After an extensive review of these risks, an analysis on the potential 

hedging positions is conducted, along with the financial instruments that can support these 

strategies for a sample period of from Dec 08 to Jun 12. 

The definition of the best hedging strategy is presented from two different angles – cost 

and revenue perspectives. First, the strategies outcomes are compared through their overall 

costs, including the specific financial costs of each operation, depending on the instrument 

applied. 

After that, the margin results are analyzed through the simulation of the previous 

strategies, with the purpose to determine whether the exchange rate variations affect the 

margin of the investment, by conducting stress tests. 

 

This report is organized as follows. Chapter 2 presents a business analysis, where a market 

overview, the contract specifications and the investment impact on the firm’s cash-flow are 

highlighted. Chapter 3 describes the data set. We run statistical and performance analysis, 

focusing on Diesel and EUR-USD exchange rate. In Chapter 4 the study of hedging strategies 

takes place for the risks of the investment. However, the currency risk is our main target. From 

subsections 4.4.1 to 4.4.4, each strategy is described in detail. In subsection 4.4.5 strategies 

are compared based on overall costs, while subsection 4.4.7 considers an analysis based on 

revenue. In subsection 4.4.6 stress tests are considered, to give an assessment of the results. 

Chapter 5 concludes the report and discusses future research. 
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2. BUSINESS ANALYSIS 

 

 

2.1.   Market Overview 

 

According to the paper “Oil & Gas Security - Emergency Response of IEA Countries 

Portugal 2011” published by the International Energy Agency (IEA) on August 8, 2011, oil 

represented 50% of Portugal’s total primary energy supply (TPES) in 2009. With no confirmed 

reserves and no internal production of oil, Portugal is totally dependent on imports, strongly 

relying on foreign supply (Table A), such as OPEC and OECD members.  

 

 

As stated in that publication, Portugal imported two-thirds of crude from eight OPEC 

countries in 2009. 70% of refined products were supplied by OECD European members. 

Oil has been the dominant primary energy source in Portugal over the past 4 decades, 

though its share in the TPES has decreased from 74% in 1973 to 50% in 2009 (Figure A). 

According to that report, the Portuguese Administration predicts a gradual oil decline to 

46% by 2020, which suggests the decrease of its influence, though it is expected that its 

importance will persist, remaining as the country’s major energy source. 

 

The oil market has 4 big players operating in Portugal, namely Galp, BP, Repsol and 

Cepsa/Total. Galp is the only relevant national firm operating in this market. 

Supermarkets have recently entered in this business, selling gasoline and diesel at lower 

prices, which is a real advantage comparing to other competitors, owning about 20% of the 

market share in 2010 (Table B). 

Thus, this market is structured in the following way: Galp is the company with the highest 

market share (between 30% and 35% in the first half of 2010), followed by BP and Repsol (both 

with 15%-20%), Cepsa and Total together have between 5% and 10%, according to Competition 

Authority. OZ Energia still holds a very small market share, not appearing on the reports 

produced by that Institution. 

 

As mentioned in the first document of the informative series “The price of fuel - the truth 

of the numbers” published by APETRO1 on March 18, 2011, three parties formed the sale price 

                                                             
1 Portuguese Association of Oil Companies. 

http://www.iea.org/papers/security/portugal_2011.pdf
http://www.iea.org/papers/security/portugal_2011.pdf
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of Gasoline 95 in 2011: the cost of Storage, Distribution and Commercialization (9%), Quote 

(35%) and Taxes (56%), (Figure B). 

The quote is based on the average price in the market during the previous week, 

constituting the cost of the product in refinery, plus costs of freight and insurance. It should be 

noted that this price is not directly related to the price of an oil barrel, but with the price of 

refined products in the international markets. 

 

There were three parties that formed the sale price of Diesel in 2011: the cost of Storage, 

Distribution and Commercialization (10%), Biodiesel Incorporation (3%), Quote (42%), and 

Taxes (45%), according to the second document of the informative series “The price of fuel - 

the truth of the numbers” published by APETRO on April 1, 2011. 

The Diesel traded in Portugal incorporated 7% biofuels by volume. The biodiesel 

incorporation relates to the extra cost of biodiesel, which failed to qualify for partial exception 

by the ISP2 since January 1, 2011, as expressed on Ordinance 41/2011. 

The major difference between the gasoline 95 and diesel prices is the fiscal component, 

ISP being lower in the second case (37% versus 26% - Figure C). 

 

The different prices found in Portugal and Spain in 2011 can be explained by the fiscal 

component. Those asymmetries were more accentuated since early 2011 due to an increase of 

the VAT to 23% in Portugal, whereas in Spain remained 18%; and also due to the end of the 

exception of ISP in Portugal, from which biodiesel benefited, according to the third document 

of the informative series “The price of fuel - the truth of the numbers” produced by APETRO on 

April 4, 2011. As shown on Figures D and E, the tax burden in Portugal is 44,6% for diesel and 

56,4% for gasoline, while in Spain taxes represent 42,1% of the diesel price and 48,5% for 

gasoline. 

 

There are a few components considered in the process of oil product price formation. 

According to the fifth document of the informative series “The price of fuel - the truth of the 

numbers” published by APETRO on April 28, 2011, the first element is the variation in the cost 

of refined products3 before taxes, both in its rise and its decline. This is clearly visible on 

Figures F and G, where we can see a parallelism between both lines. 

                                                             
2 Tax on Oil Products (“Imposto sobre Produtos Petrolíferos” – ISP). 
3 CIF NWE Gasoil 95, CIF NWE Diesel and MID Brent. 
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The smoothing effect on the lines representing the average price before taxes is explained 

by the fact that refinery prices in Portugal are adjusted only once a week, while CIF NWE 

average prices reflect daily changes. 

A lag of about one to two weeks can be seen, both rise and decline, between changes in 

quotes and the average price before taxes as a consequence of the fact that Portuguese 

refineries reflect the average prices of the previous week. 

 

There are other components that should be considered when analyzing the oil products 

prices, such as the exchange factor, given that the oil is priced in USD. However, the final 

product is sold in Euros, making an accurate conversion essential. Lag periods should be taking 

into account as well. 

An analysis where these factors are missing is under the serious risk of being irrelevant 

and certainly contributes in making the process of price formation less precise. 
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2.2 Contract Specifications 

 

This report is based on the analysis of an operation generated by the agreement reached 

between REPSOL YPF TRADING Y TTRANSPORTE S.A. (the seller) and OZ ENERGIA GAS S.A. (the 

buyer) for the sale of Diesel 10 PPM, quoted on Platts platform. 

 

 

Following the similar product import held in 2011, a synthesis of the contract 

specifications is presented below: 

 

Table I - SPECIFICATIONS OF PRODUCT IMPORT CONTRACT 

Duration 
1st May - 1st Sept, (or earlier if the 20.000 metric tons are consumed before) 
To be renewed by mutually agreement after that date 

Buyer OZ ENERGIA GAS S.A. 

Seller REPSOL YPF TRADING AND TRANSPORT S.A. 

Commodity Diesel 10 PPM 

Quality Diesel 10 PPM Portuguese specs as per attachment density 0.842 max, biofree 

Quantity Min 3.500 MT (%): -10 / +10 seller's option per month up to 20.000 metric tons 

Q&Q determination In tank 

Inspection 50/50 in tank after discharge of vessel. Further analysis for buyer's account 

Delivery terms FCA(a) LISBON 

Transfer of property 1st day of every month, in any case, at the time money is received in seller's account 

Nomination On the 20th of M-1 buyer nominates quantity to be lifted on month M 

Price Platts 10ppm ULSD HCIFNWE + 5,5 ($/MT) basis CIF Lisbon; Decimal Places: 2 

Prepayment Formula(b) = Quantity * [Price day 20 + Premium] * Density 

Escalation 
SPECIFIC GRAVITY 
Base Gravity: 0,845; Actual Measured at: tank; Temperature: 15º C; In: VAC 

Adjustment Formula(c) = [Average Price + Premium] * Density * Quantity +/– Payment 

Credit Terms Prepayment: money to be in seller's account by the 1st day of the month 

Provisional Payment 1st of every month; first payment 1st May 

 

(a) Free Carrier - Transportation costs and risk of loss is transferred to the buyer after delivery to the carrier. 

(b) Quantity: tons per month; Price day 20: Platts quote of Diesel 10 PPM ULSDHCIF NWE on the 20th of every 

month; Premium: an amount of $5,5 per ton; Density: value dividing the metric tons vac by the cubic 

meters at 15 degrees Celsius.  

(c) Price: daily arithmetic average of the quotations for Diesel 10 PPM ULSDHCIF NWE; Premium: an amount 

of $5,5 per ton; Density: value dividing the metric tons vac by the cubic meters at 15 degrees Celsius; 

Quantity: tons per month; Payment: the initial amount paid to the seller on the 1st day of the month. 

Source: Internal data of OZ Energia. 
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OZ Energia Gas buys the product from Repsol and sells it to OZ Energia Fuels. OZ Energia 

Gas assumes the role of the buyer in this process instead of OZ Energia Fuels due to internal 

decision. This raises some immediate cash-flow issues, but in light of a bigger picture, 

optimizes the process. 

The buyer shall indicate the quantity to be lifted on the following month by no later than 

the 20th of month M-1. The quantity is set at the initial period for 3.500 tons per month. If the 

buyer wishes to make any adjustment to the quantity, they should inform the seller 

beforehand, which occurred in August, reducing the quantity to 3.000 tons, forcing the 

extension of the period. 

 

The 20th of every month has its importance, seeing as the prepayment is based on it. This 

was something arranged by both firms. It was agreed that the quote of the 20th would be used 

to determine the prepayment amount, in order to ease the account process, ensuring that OZ 

Energia would not close the month with outstanding values. 

 

During the operation, the total product is placed in Trafaria, where it remains in a buyer’s 

tank for legal purposes and passes from seller to buyer on the date that the payments are 

received into the seller’s account. 

Despite the fact that the product is stored with the buyer, it only belongs to the buyer 

once the transaction period is completed, by which time the 20.000 metric tons has been paid 

for; until then, part of the product belongs to the buyer as the payments are made. 

 

Due to the variation of diesel prices, an adjustment may be needed at the end of each 

month. This guarantees that the commodity price evolution is reflected in the transaction, 

without any further costs for either party. This analysis is explored further on. 

 

The investment is repeated semiannually. The firm has started another product import 

investment during the present year. It is expected to be completed by the submission of this 

report. The details of this new investment are used as assumptions on the historical analysis. 
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2.3 Cash-Flow 

 

This kind of investment requires a level of liquidity above normal. The transaction 

represents a cash-out of approximately 20 million USD4. It allows a margin of nearly half 

million Euros5, that represents a relevant impulse on the firm’s operational margin. Hence, it is 

interesting to analyze these values in detail. 

 

As shown in the following table, this investment requires 7 payments throughout the 

period. It is possible to verify the cost of every quantity order, in USD and Euros, and its margin 

as well. 

 

Table II - CASH-FLOW OF PRODUCT IMPORT (2011) 

  Quantity (MT) Out-Flow ($) Out-Flow (€) Unit Margin (€) 

May 3.569 -3.416.560 -2.403.644 44.713 

June 3.523 -3.458.175 -2.412.268 109.037 

July 3.446 -3.541.300 -2.485.445 63.081 

August 3.053 -2.916.870 -2.034.487 81.433 

September 2.979 -2.933.910 -2.130.691 83.107 

October 2.959 -2.987.580 -2.184.056 51.919 

November 2.213 -2.253.159 -1.659.432 62.387 

  21.742 -21.507.554 -15.310.023 495.679 
 

Source: Internal Data of OZ Energia; own calculations. 

 

During this operation the quantity exceeds 21.000 metric tons, having a total cost of 

approximately 22M USD or 15M Euros, while margin reaches almost 500k Euros. The 

investment prevents OZ Energia to buy product to its direct competitors at higher prices, 

allowing a better margin through this operation.  Last year’s Diesel import represents 27,46%6 

of the annual volume of OZ Energia Fuels. 

 

To meet the payments, daily USD purchases are made using daily forwards maturing at 

the end of the month. This strategy has its costs, which are automatically embedded in the 

exchange rate applied by the banking institution that charges 8 pips for each forward, reaching 

8.718€ (as shows on Table C). 

                                                             
4
 This investment is evaluated for 21,5 million USD, approximately 15,3 million Euros. 

5 More precisely 495.678,65 €, through this investment which had an impact on the margin for 7 months. 
6 The total volume of OZ Energia Fuels reached 79.172 metric tons in 2011. 
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Despite the costs, this strategy continues to outperform the scenario where no hedging is 

executed. After creating a scenario of USD purchases at spot price on the payment day, rather 

than daily USD purchases using forward contracts, it was possible to achieve the following 

results7: 

 

Table III - SPOT RATE PURCHASES VS FORWARD RATE PURCHASES (2011) 

 
 

Out-Flow ($) Payment (forward) (€) Payment (spot) (€) Balance (€) 

May -3.416.560 -2.403.644 -2.371.294 32.351 

June -3.458.175 -2.412.268 -2.386.924 25.344 

July -3.541.300 -2.485.445 -2.456.677 28.768 

August -2.916.870 -2.034.487 -2.041.911 -7.424 

September -2.933.910 -2.130.691 -2.201.478 -70.787 

October -2.987.580 -2.184.056 -2.192.397 -8.342 

November -2.253.159 -1.659.432 -1.679.206 -19.774 

  -21.507.554 -15.310.023 -15.329.887 -19.864 
 

Source: Internal Data of OZ Energia; own calculations. 

 

The strategy with forwards achieves a better result than the no risk hedging strategy 

(buying USD at the spot market), leading to a 20k€ save, with financial costs considered. In this 

case, the evolution of the EUR-USD is more favorable to the daily USD purchases throughout 

the month, than to purchases on the first day of the month. 

 

This scenario shows that the firm is benefited, despite the fact that a good hedging 

strategy does not allow losses or gains. Strong fluctuations in the exchange rate and diesel 

prices make building on a risk management safer. The amounts and the substantial margin 

achieved from the investment, lead the firm to rethink its risk hedging.  

                                                             
7
 This value differs from the one presented below since these are actual figures, while the other amount 

result from a simulation based on different assumptions. 



 

Hedging of Product Import In The Oil Industry: The Case of Currency Risk 

 

10 
 

3. DATA 

 

 

3.1 Platts: Diesel Price Evolution  

 

The Platts platform is the world's foremost source of price assessments in the physical 

energy markets. It ensures the access to the daily quotes of some of the most traded 

commodities, such as Diesel 10ppm NWE. 

 

It is possible to analyze the daily returns of Diesel between January 2009 and June 2012 

through the following figure, based on the logarithmic prices. According to Hutson (1983) by 

plotting the logarithm of price, instead of price itself, the trader can compare percentage 

change in prices, rather than the dollar change. 

 

 

Figure I - Evolution of Diesel Daily Returns, from Jan-09 to Jun-12. 
(Source: Platts Data; own calculations). 

 

 

3.2 Exchange Rate: EUR-USD Price Evolution 

 

The EUR-USD exchange rate can be described as a volatile rate. Since in most financial 

markets currencies are expressed in terms of Euros and/or USD, this rate has a relevant role in 

businesses, being one of the most important exchange rates worldwide. 

 

It is interesting to analyze the rentability variation of EUR-USD exchange rate between 

January 2009 and June 2012, based on the logarithmic prices. 
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Figure II - Evolution of EUR-USD Daily Returns, between Jan-09 and Jun-12. 
(Source: Platts Data; own calculations). 

 

The daily volatility during the analyzed period reveals some differences between diesel 

and the exchange rate; there is a clear distinction between them: 

 

 

Figure III - Evolution of EUR-USD and Diesel Daily Volatility, from Jan-09 until Jun-12. 
(Source: Platts Data; own calculations). 

 

 

3.3 Performance Analysis  

 

To a better understanding of the sample under study, a performance analysis of the two 

variables - Diesel and EUR-USD exchange rate – is shown. The analysis focuses on rentability, 

volatility and Value at Risk, comprising the period from January 1, 2009 to June 30, 2012. 

 

 Rentability 

 

In terms of return, Diesel had a great performance in 2009, 2010 and 2011 as well, but 

with a significant decrease on the average annual return. The trend has been downward, 

registering negative value in the current year. 
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The EUR-USD exchange rate had performed poorly over the last 4 years, achieving 

positive return only in 2009. The highest monthly return being 6,41% in 2009 and 2010; 

contrasting with Diesel that reached 18,11% in 2009. The monthly return amplitudes of both 

variables got thinner, suggesting a decline in volatility. 

 

Table IV - RENTABILITY INDICATORS DURING 2011 INVESTMENT PERIOD 

 
Source: Historical Data; own calculations. 

 

During the investment period (May11-Nov11) Diesel return registered -5,7%, while the 

exchange rate reached -10,1%. This reveals the deterioration of the rentability indicators, 

leading to a rougher investment scenario. 

 

Table V - DIESEL AND EUR-USD EXCHANGE RATE RENTABILITY INDICATORS 

 
Source: Historical Data; own calculations. 
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 Volatility 

 

In 2009, Diesel recorded an annual volatility of 43%, dropping to more adequate levels in 

the following years. The EUR-USD exchange rate was more stable, rounding an annual volatility 

of 12% throughout the period. 
 

Over the investment period, Diesel volatility reached 19%, exchange rate volatility being 

10%. It became even clearer the need to conduct a risk hedging strategy. 

 

Table VI - VOLATILITY INDICATORS DURING 2011 INVESTMENT PERIOD 

 
Source: Historical Data; own calculations. 

 

Both variables registered negative Sharpe Ratios8 in 2012 due to the negative annual 

returns. This fact indicates that the risk free asset performed better than the other assets. 

Strategies with negative ratios should be ‘held short’ (Sharpe, 1994). 

 

Table VII - DIESEL AND EUR-USD EXCHANGE RATE VOLATILITY INDICATORS 

 
Source: Historical Data; own calculations. 

 

                                                             
8
 The Sharpe ratio is calculated by the excess of the asset return over the free-risk asset return, dividing by the 

standard deviation of the excess of the asset return (Sharpe, 1994). 

http://en.wikipedia.org/wiki/Standard_deviation
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 Value at Risk 

 

 

Value at Risk (VaR) is a single, summary, statistical measure of possible portfolio losses. It 

aggregates all of the risks in a portfolio into a single number, describing the magnitude of the 

likely losses on the portfolio (Linsmeier & Pearson, 1996). 

The estimation of VaR was based on the Delta Normal Method, using the daily standard 

deviation of the portfolio during the period under analysis, multiplied by the market value of 

the portfolio, times the square root of the number of days, times the inverse of the normal 

distribution with 95% of confidence. 

 

Table VIII - VAR INDICATORS DURING 2011 INVESTMENT PERIOD 

 

Source: Historical Data; own calculations. 

 

The VaR of Diesel reached 36,43% during the investment period and the exchange rate 

25,72%, giving 95% confidence level. With 95% confidence, the maximum potential loss on the 

exchange rate can exceed 5,5 million USD (the investment represented over 21M USD). 

Once again this demonstrates the great risk exposure that the investment was on. 

 

Table IX - DIESEL AND EUR-USD EXCHANGE RATE VAR INDICATORS 

 

Source: Historical Data; own calculations.  
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4. RISK HEDGING 

 

 

Several risks can be found in the contract under analysis and be subject of multiple 

readings. Some of those risks are hedged, whereas others are not, because the hedging is 

already promoted by the firm. 

 

4.1 Market Risk 

 

Every asset is exposed to market risk, meaning there is a possibility of value decline due to 

a change in the value of one or more market variables, including interest rates, foreign 

exchange rates, equity prices, and commodity prices (Bychuk & Haughey, 2011). Here, the 

commodity prices variation is the focus of analysis. 

 

The payment amount is estimated on the 20th of month M-1, while the payment is set for 

the 1st day of month M. As payment is based on a single quote (of day 20), it is important that 

prices of every trading day would be taken into account, using an arithmetic average. Thus, the 

variations in Diesel prices are covered by this adjustment mechanism practiced by the firms, 

presented below: 

 

Adjustment = [Average Monthly Price + Premium] * Density * Quantity +/– Initial Payment 

 

Throughout the month, Diesel quotes can suffer great variation, putting both sides in a 

position of receiving/paying less/more than the exact amount, which could lead the buyer to a 

need for liquidity. 

 

This adjustment may be paid by the buyer or the seller, depending on the evolution of 

diesel prices and the amount initially paid. In the event that this is paid by the buyer, that is 

offset on the sale prices, which replicates the Diesel variations on the market with one week 

lag. If the seller pays the adjustment, the buyer does not retain the gains, since these are 

reflected directly on the market with a price reduction. 

Although Diesel variations cause a need for an adjustment, OZ Energia’s margin remains 

unchanged, due to the market mechanisms. 
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For example, if on day 1 the payment is set as 1M USD and on the last trading day and 

using the average price, that amount turns out to be less, the buyer is harmed. The adjustment 

makes sure that difference is compensated by one party at the end of each month. In this case, 

the seller returns money to the buyer. 

 

As such, the monthly adjustment is made to compensate that discrepancy. The initial 

advance would represent a market risk situation if it weren’t for the adjustment, which 

minimises potential losses. 

 

Taking 2011 as example and looking at the balance of the paid and received adjustments 

below9, it is clear that it has no substantial impact on the firms. 

 
 

Table X - PAID AND RECEIVED ADJUSTMENTS FROM DEC-08 TO JUNE-2012 

 
Source: Internal Data of OZ Energia; own calculations. 

 

Over 43 analyzed cases, OZ Energia paid 61%, an additional cost of about 893k USD. OZ 

Energia paid it more often and had a higher amount than Repsol, with the monthly price of 

Diesel being greater than the price of day 20, on average. Here, the maximum OZ Energia had 

to pay was 7,72%, having received 5,18% (both amounts as the weight of the adjustment over 

the monthly payment). 

 

The agreement recognises market risk hedging by adding a mechanism that reflects the 

variation of Diesel prices, making sure that the existing position risk is minimised, although it 

demands a risk premium. Without initial payments, the premium wouldn’t be considered; 

however this would require the creation of a method to offset the Platts risk. The market risk is 

considered to be negligible since the adjustment cancels it.  

                                                             
9
 Assumptions – time period: monthly basis [Dec2008-Jun2012]; quantity: 2.500 tons per month; premium: 6,75 

USD/ton; density: 1,0097 [0,845/0,8369]. 
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4.2 Interest Rate Risk  

 

Interest rate risk is derived from the risk of an adverse change in market interest rates and 

the resulting possibility negative impact on the firm’s profitability or asset value (Wolke, 2008). 

 

The hedging of this risk is not currently considered. With the strategy used by the firm, 

this risk is present in the nature of the forward itself: F0 = S0 e
(r-rf)T 

 

The second component of this formula10 is analyzed in the figure below, showing the 

evolution of the domestic interest rate (EONIA – Euro Overnight Index Average11) and foreign 

interest rate (FED FUNDS – Federal Reserve Funds Rate12) from January 2, 2008 to June 29, 

2012. 
 

 

 

Figure IV - Evolution of EONIA and Fed Funds Rates between Jan-08 and Jun-12. 
Source: European Central Bank and Federal Reserve; own calculations. 

 

 

Since the EONIA and the Federal Reserve Funds rates are so close to one another, the firm 

prefers taking the risk of not hedging this risk, than support the costs associated therewith. 

The costs of the hedging are estimated to be higher than the potential losses. This would 

also require a greater liquidity to meet the hedging mechanism, which would be another 

restriction over the firm’s liquidity. 

The operational impact is null and, although it is assumed that this risk affects the 

financial component of the company, it is ignored.  

                                                             
10 Hull, J. (2002). Fundamentals of Futures and Options Markets, 4th Edition. Prentice Hall. 
11 EONIA is a measure of the effective interest rate prevailing in the euro interbank overnight market. It is calculated 
as a weighted average of the interest rates on unsecured overnight lending transactions denominated in euro. 
(Source: European Central Bank). 
12

 The daily effective FED FUNDS RATE is a volume-weighted average of rates on trades arranged by major brokers. 
(Source: Federal Reserve Bank of New York). 
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4.3 Credit Risk  

 

Credit Risk can be defined as the possibility that a contractual counterparty does not meet 

its obligations stated in the contract, causing the creditor a financial loss (Ammann, 2001). 

 

The most popular credit derivative is Credit Default Swaps, contracts that provide 

insurance against the risk of a default by particular company (Hull, 2009). But this does not suit 

the firm’s purpose. The market seems unable to give an accurate solution to this specific risk, 

related to corporate credit risk of OZ Energia’s clients. 

 

Here we have two different sides. On one hand, there is the risk of payment failure by OZ 

Energia towards Repsol. The risk would be that OZ wouldn’t pay the total value of the product, 

worth around 20 million dollars. Product being at OZ Energia terminal, the credit risk would be 

even greater since the product would already be in the possession of the buyer. 

Initially, OZ Energia offered a Standby Letter of Credit (SBLC) issued by a reputable banking 

institution in Portugal, but Repsol rejected. Repsol preferred to split the delivery of its product 

monthly, when they would get paid in advance at the beginning of each month. 

 

On the other hand, there is the risk of payment failure by the retail firms to whom OZ 

Energia sells the product. When OZ Energia customers order product, they have about 1 

month to pay for it, which makes the credit risk positive during that period13. 

 

This risk is controlled by OZ Energia that uses an internal credit policy, with several 

restrictions. A great effort has been made during the last few months to achieve a fully 

coverage of those positions. Different hedging instruments have been requested to their 

customers, such as Bank Guarantees, Credit Insurances and other guarantees. 

 

  

                                                             
13 The ratio of days sales outstanding of OZ Energia Fuels in 2011 attained 37 days. 
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4.4 Currency Risk  

 

The currency risk is defined as the variance component in the firm’s overall cash-flow due 

to exchange rate volatility (Jacque, 1996). To neutralize the risk of a loss, the buyer can hedge 

its foreign currency exchange exposure to a predetermined level, using forward contracts. 

 

Since the payments are made in USD, there is an uncertainty about the exact amount in 

foreign currency that is actually transferred to the seller. 

If the payment was made in Euros, then the exchange rate risk would not take place. But 

that would imply passing it to the seller that is not willing to do so, leading to the cancelling of 

the operation. 

 

As previously presented, the advance payment is already an issue since the correct value 

is only known on day 20. Besides that, the amount has to be converted from Euros (buyer 

currency) to USD (seller currency) and since the investment takes 7 months, there is also an 

uncertainty about the amount to pay. 

Here there is the possibility of currency depreciation, leading to a potential loss due to a 

change in the exchange rate that affects negatively the value of the investment. An exchange 

rate risk can either result in an exchange gain or in a loss. 

 

To neutralize the risk of a loss and to make sure that OZ Energia has enough foreign 

currency to meet the payments, some strategies are proposed to find effective alternatives. 

 

During the following analysis several assumptions are made and some are common to all 

scenarios, like the data time period (between December 1, 2008 and June 30, 2012), the 

simulation of the quantity purchased (2.500 tons per month), premium (6,75 USD per ton) and 

density (1.0097).  

http://en.wikipedia.org/wiki/Hedge_(finance)
http://en.wikipedia.org/wiki/Currency_depreciation
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4.4.1 Scenario 0 - No risk hedging 

 

Scenario 0 describes the strategy of not hedging the currency risk. Then the payments are 

made at the exchange spot rate, which may be completely different from the exchange spot 

rate of the previous day. 

In this strategy there are no costs involved, because the costs are usually associated with 

the hedging position. 

 

Another positive aspect of this scenario is that any estimation of the amount to pay on 

day 1 is not necessary. In other strategies that operation is done. There is, however, always an 

uncertainty about the amount to pay in Euros before the actual payment day. 

 

Although the period under consideration includes volatile moments of Diesel and 

exchange rate, stress tests to assess the robustness of this strategy are also performed below. 
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4.4.2 Scenario 1 - Current Hedging 

 

To meet the payments, daily USD purchases are made, taking into account settlement 

date (T+3). To make these payments, daily forwards maturing at the end of the month are 

prepared (having a cash-out at that moment), so that the money is available at the beginning 

of the month. 

 

That amount may vary on a daily basis, since its calculation is based on an estimate of the 

value to advance, with daily product purchases being simulated for the following month. The 

process is repeated every month in order to estimate the next payment. 

 

For the months in which there is product import, a monthly average exchange rate is 

assumed, since in this strategy the daily forward average rates are very close to the monthly 

average rate. The financial costs are included in these rates (8 pips for each operation). For the 

remaining months (May11-Nov2011 and Mar12-Jun12) the effectively accounted rate is 

considered. 

 

There is another aspect of this strategy that is not measurable in this analysis. In addition 

to the daily forwards, a long-term forward is prepared to sell USD upon payment of the first 

advance, so as to simulate the payment to the seller and close the cycle. 

It is contracted at the start of the investment. Its gain or loss results from the difference 

between the last month forward rate and the long-term forward rate. It ensures that at the 

end of the period, the initial payment is refunded. With this forward the last sales period is 

simulated (when there are no longer amounts to be paid to Repsol) allowing it to be only 

necessary to manage the monthly payments. 
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Table XI - 2011 LONG-TERM FORWARD 

 

Source: Internal Data of OZ Energia; own calculations. 

 

Beyond the economic utility of this forward, in 2011 it allowed 145k€ save. This was due 

to the fact that the exchange rate is contracted at the start (May 6) instead of the end of 

period (November 1). The different rates lead to negative differences in the first four months, 

but later becoming positive. 

 

Table XII - 2012 LONG-TERM FORWARD 

 

Source: Internal Data of OZ Energia; own calculations. 

 

It is possible to verify partial savings over the first months of the new investment. 

This may continue until the end of the period unless the spot rate finish above the 

forward rate, a scenario that now seems unlikely.  
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4.4.3 Scenario 2 – Asian Put Option 

 

Asian Options are exotic options (Rubinstein & Reiner, 1992) where the payoff depends 

on the average of the underlying asset during at least some part of the life of the option (Hull, 

2009). The payoff from an average price put is max (0, K – Saverage). One of its advantages is the 

reduction of the risk of price manipulation of the underlying asset at the maturity date (Kemna 

& Vorst, 1990). 

 

This strategy simulates monthly purchases of put option by setting up a rolling strategy. 

 

On day 1 of month M-1, the payable amount on day 1 of month M is estimated. This value 

is calculated using the formula with the value of Platts of that day, as hypothesis. 

The estimated USD have to be in the account at the end of the month and two things may 

happen: either a higher value was estimated to pay (Diesel price on day 1 is higher than on day 

20) and the surplus is sold on the market at the spot rate; or the estimated value was lower 

than the payment amount (Diesel price on day 1 is lower than on day 20) and the remaining is 

purchased on the market at the spot rate. 

 

The results obtained with these purchases/sales at the spot rate are considered. These 

amounts arise from estimation errors and can lead to gains or losses, depending on the 

difference between the value of spot and the average rates14. 

 

The purchase of Asian Put Options is simulated in this strategy. This option gives the buyer 

the right to sell Euros for USD at a monthly average price of the EUR-USD exchange rate. The 

contract has the following specifications: 

 

    Underlying Asset: EUR-USD exchange rate 

    Notional: USD 2.206.148 (taking June 2012 as example) 

    Maturity: 1 Month 

    Strike: EUR-USD average price at maturity 

 

This rate is less exposed to price fluctuations, since it is an average of all prices recorded 

over the month, so it is more consistent with an accurate currency risk management. 

                                                             
14 The estimation errors record positive balance, providing a gain of 32.798,66 €, based on historical data. 



 

Hedging of Product Import In The Oil Industry: The Case of Currency Risk 

 

24 
 

The option may be exercised or not. OZ Energia exercises the right to sell Euros for USD if 

the average rate is higher than the spot rate, not exercising it in the opposite case (the firm 

buys the USD in the spot market). 

The option premium is a financial cost that the firm always has to bear, regardless if the 

option is exercised or not (Table D). 

 

It is not possible (or very hard) to find a closed-form solution for the valuation of options 

on an arithmetic average (Haug, 1997). The main reason for this is that when the asset is 

assumed to be lognormally distributed the arithmetic average does not itself have a 

lognormally distribution. 

Arithmetic average-rate options can be priced by analytical approximations, such as the 

Turnbull & Wakeman (1991) approximation, used to calculate the put option premium. The 

approximation adjusts the mean and variance so that they are consistent with the exact 

moments of the arithmetic average. 

 

The adjusted mean and variance are then used as input in the generalized Black & Scholes 

(1973) formula: 

 

 

 

 Where:  S = Spot Price of the asset; 

                 X = Strike Price of the asset; 

                 bA = Cost-of-Carry; 

Volatility of natural logarithms of return of the underlying asset; 

                 T2 = Remaining Time to Maturity;                  

                 r = Risk-Free Interest Rate. 
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Being: 

 

- Strike price equal to the spot price; 

 

- The adjusted mean or arithmetic average of the asset price is considered in the asset 

spot price calculation; 

 

- Cost of Carry is the opportunity cost of investing in an option rather than investing the 

money on a risk-free application. Since commodities contracts are not being 

considered, there are no storage costs, although there are financial costs involved. The 

difference between the domestic interest rate and the foreign interest rate was found; 

 

- Total volatility is expressed by the historical volatility plus the spread volatility 

(difference between implied volatility and historical volatility), on an annual basis. 

An average spread of 1,17% was considered, based on the Euro-Dollar Continuous Put 

traded on the Chicago Mercantile Exchange from December 2008 to June 2012; 

 

 

Figure V - Implied Volatility 1 Month Constant Maturity, from Jan-05 to June-12. 
 (Source: Reuters). 

 
 

- Risk-Free Interest Rate as 1-Month Euribor annualized rate, since this is an average 

rate that a prime bank is willing to lend funds in Euro to another prime bank15. 

 

 

  

                                                             
15 Source: European Central Bank. 
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4.4.4 Scenario 3 – SWAP 

 

 

A Swap is conceptually the exchange of one asset for another (Baz & Pascutti, 1996). 

Two counterparties agree to a periodic exchange of cash flows for a set length of time 

based on a specified amount of principal. In a currency swap, the cash flows are expressed in 

different monetary units (Brown & Smith, 1996). 

 

In this strategy, payments are made through a short-term treasury instrument 

denominated in USD that allows OZ Energia to get the USD required to meet the payment at 

the 1st day of each month. 

 

Financial costs are fixed and lower than with put option. The exchange rates are the same, 

but in this case, the preference for the spot exchange rate if higher than the average rate 

cannot be exercised. 

 

At the end of the month OZ Energia receives enough USD in its account, through this: 

 

Start date: 1st day of the month 

End date: Last day of the month 

OZ receives in USD: 

[(Monthly Average of Platts Diesel 10ppm CIF NWE + Premium) * 2.500 tons] * Density 

OZ pays in Euros: 

[(Monthly Average of Platts Diesel 10ppm CIF NWE + Premium) * 2.500 tons * Density / 

(Monthly Average of ECB EURUSD fixings for the relevant days – 15 pips)] 

 

In this currency swap an exchange of principal and interest payments are held in one 

currency for principal and interest payments in another. 

The operation set-up costs reach 15 pips per month, which are paid every month during 

the risk hedging period, having a direct impact on the firm’s treasury operations. 

 

As in strategy 2, the exact amount to advance is not possible to predict. The firm may 

have to go to the spot market to buy USD to complete the payment. 
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4.4.5 Comparing Strategies 

 

 

Using Diesel historical prices quoted on Platts, it is possible to draw an analysis of the 

payment amounts for the four strategies listed above. 

The value of each strategy in Euros is presented for each amount payable in USD on day 1, 

so there might be four different amounts, since each one has its exchange rate and its own 

costs. This analysis aims at evaluating the best strategy for each scenario. 

 

The best strategy turns out to be the strategy where no hedging positions are set and 

therefore no costs involved. In most cases, the spot rate on day 1 exceeds the average rate of 

the month, which was clearly pure luck. 

Obviously, the firm wouldn’t risk letting its position uncovered in an investment of this 

magnitude; as such, this strategy is not an option. 

 

Strategy 1 supports the lowest financial costs, about 36k€ throughout the analyzed 

period, with an average of 845€ per month, that represents 0,06% of the investment. 

Despite the fact that this strategy has been applied with good hedging results, OZ Energia 

wants the hedging mechanism to be more automatic and gain autonomy in the process. The 

firm does not want to depend on the availability of one employee, who fulfills the daily USD 

purchases and is the only one to have access to the platform. There is also human error risk 

that may jeopardize the entire investment. In addition to this, the fact that this strategy is 

time-consuming makes the firm unwilling to waste time executing it. 

 

Strategy 2 has the highest costs. This is due to the financial costs involved, reaching up to 

almost 929k€ and 1,5% of the investment, since the put premium has to be always paid, 

whether or not the option is exercised. 

This strategy allows the firm to choose the most favorable rate (the higher EUR-USD 

exchange rate), since the exercise of the put option only dependents on it. 

 

The strategy with the best outcome is Strategy 3. The exchange rate results from a 

monthly average, beating strategy 1. Here, the estimation error helps gaining about 33k€, 

which is another distinction between both strategies (estimations errors gains exceeded the 

difference between the costs of strategies 1 and 3). Despite higher costs, strategy 3 surpasses 

strategy 1, proving to be a viable alternative to the product import, based on historical data. 
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Table XIII - COMPARISON OF STRATEGIES’ TOTAL AND FINANCIAL COSTS 

 

Source: Historical Data; own calculations. 
 

 

If we could ignore financial costs, strategy 2 would be the best one, followed by strategies 

3, 0 and 1. Taking 2011 investment period as example, strategy 1 costs 1,43% of the unit 

margin, while strategy 2 represents about 35% and strategy 3 2,68%. It is clear that financial 

costs in strategy 2 (174k€ for 495k€ unit margin from May to November) make the business 

unviable, given the existence of more suitable alternatives. 
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4.4.6 Stress Test 

 

Stress testing is a procedure that attempt to gauge the vulnerability of the portfolio to 

hypothetical events (Dowd, 2002). It is now often used, due to the fact that good stress testing 

might have helped firms to prevent some of the recent year’s losses. 

A negative variation in the EUR-USD exchange spot rate at 1% and 2% is set. The test 

forces the depreciation of Euro against USD on the first day of each month. 

 

Table XIV - STRESS TESTS RESULTS 

 
  Source: Historical Data; own calculations. 

 

 

The effects of 1% and 2% decline on the EUR-USD exchange rate: 

 

- Strategy 0: spot rate at a lower value. The purchase of USD at a lower spot rate forces 

the firm to spend more Euros to buy the same amount of USD, given its depreciation against 

USD. This has a negative impact of 593k€ comparing to the baseline scenario, with an average 

increase of 14k€ per month. With 2% change it becomes the most expensive one (1.09M€ 

more than strategy 1, 1,08M€ more than strategy 3 and 327k€ more than strategy 2). 

- Strategy 1: spot rate at a lower value. It has a negative impact on the monthly average 

rate. The costs remain practically unchanged. The increase of the amount results from a 

decrease in the average rate, causing an increase of 15k€. With 2% variation it has the lowest 

amount, due to the decline of the estimation errors growth rate. 

- Strategy 2: The overall difference of 290k€ results from the change on the monthly 

average rate. In 27 out of 43 observations, it became more beneficial to exercise the option. 

Strategy 2 works so well because it chooses the most favorable rate. With 2% change, the 

option is exercised in 35 situations instead of 27, since the average rate does not record a 

decline as steep as the spot rate, due to the dilution effect thought the remaining trading days. 

- Strategy 3: with a lower spot rate, the impact on the average rate is negative. Financial 

costs remain practically unchanged. The variation on the spot rate causes an increase of 40k€ 

on the amount. With 2% variation it is only 0,013% worse than strategy 1.  
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4.4.7 Pricing Analysis 

 

 

OZ Energia Gas buys the product from Repsol and sells it to OZ Energia Fuels, generating 

an internal transferred price. Given a purchasing and a selling price of Diesel, different unit 

margins are generated depending on the EUR-USD exchange rate, the only variable capable of 

changing the margin, since variations on Platts do not affect it. 

 

The margin results are analyzed through the simulation of the previous strategies. Since 

the selling price is equal to all strategies, the purchasing price is the differentiating element, 

which depends entirely on the exchange rate used. 

 

A weekly analysis is conducted from December 2008 to June 2012, where Diesel selling 

price on Monday is the Diesel average quotes on Platts of the previous week. Assuming the 

purchasing price as Diesel quotes on Platts plus 6,75 USD and the selling price as Diesel quotes 

on Platts plus 19,5 USD, these are the strategy formulas: 

 

Purchasing Price: 

Strategy 0: [Monthly Average Platts + 6,75 USD] * Day 1 Spot Exchange Rate 

Strategy 1: [Daily Platts + 6,75 USD] * [Monthly Average Exchange Rate – 8pips] 

Strategy 2: [(Monthly Average Platts + 6,75 USD) * Max (Monthly Average Exchange Rate; Day 1 

Spot Exchange Rate)] * (1 + Put Premium/Payment) 

Strategy 3: [Monthly Average Platts + 6,75 USD] * [Monthly Average Exchange Rate – 15pips] 

 

Selling Price: 

All strategies: [Daily Platts + 19,5 USD] * Daily Spot Exchange Rate 

 

Following a simulation on each unit margin for 43 month long, we obtain four scenarios. 

Strategy 0 reaches the best total margin, coming ahead of Strategy 1 (exceeded by 16%), 

Strategy 3 (exceeded by 18%) and Strategy 2 (exceeded by 92%). 

Financial costs have an important role in this analysis, where the strategy with no financial 

costs and no hedging positions set beats the others. 

 

However, after conducting another stress test on the results, we got a different outcome: 
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Table XV - UNIT MARGIN ANALYSIS USING DIFFERENT STRATEGIES 

 

Source: Internal Data of OZ Energia; own calculations. 
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With 1% change on the spot exchange rate of day 1, Strategy 0 sees its margin reducing 

by 45% and with 2% change on the same rate, 92% decline of the margin is attained. This 

strategy is undesirable, since the firm cannot take the risk of losing almost 100% of the 

investment due to changes on the exchange rate. 

 

Apart from that, strategies 1 and 3 remain solid in both cases and don’t record any 

negative effect on their margins, while Strategy 2 has a negative impact of 46% with 1% 

change and 66% with 2% change. 

This is explained by several aspects. The decline in the exchange rate is felt intensely, 

since both spot and average rates register falls. Due to the fact that the option is not exercised 

many times, the decline of the spot rate of day 1 turns out to have a greater impact than, for 

instance, strategies 1 and 3 which have a much lower impact on the average rate. 

Additionally, the financial costs of this strategy weigh heavily in its final result. 

 

This analysis complements the previous one, where the best hedging strategy is studied 

taking into account the total costs of the operation. Here, the revenue side is considered to 

define the best strategy in terms of income immunization to changes in the exchange rate. 

 

The firm needs to focus on the business and the investment cannot be subject of external 

variables that may have such an impact making it impracticable. Thus, strategies 1 and 3 are 

the best choices and, since the firm wants to replace the current one, due to human risks 

(among other factors presented), then Strategy 3 is once again the best strategy. 
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5. CONCLUSIONS 

 

 

This section reports the results for the best hedging strategy of a particular investment at 

OZ Energia. Among the risks initially identified, only currency risk has led to an extensive 

analysis, since the other risks are already hedged (the case of market and credit risks) or can be 

ignored (the case of the interest rate risk). 

 

Focusing on the currency risk hedging, four different scenarios are presented: no risk 

hedging strategy, the current strategy using forwards, an asian option and a swap strategy. 

From the cost analysis comparison, where the financial costs to support the hedging are 

considered, it is possible to see that strategy 3 has a better performance than the others, 

based on monthly historical data. Furthermore, in stress test scenarios simulating a negative 

variation in the EUR-USD exchange spot rate at 1% and 2%, strategy 3 still remains as the more 

consistent one. 

 

Through the pricing analysis we study the investment revenue of the firm for the 

strategies previously applied, which then translates into the study of the firm’s net margin.   

Strategy 1 has an outcome only 2 percentage points above strategy 3 (the second best) 

based on weekly historical data, but as is known, the firm wants to replace the current strategy 

for one that would suit better its circumstances. 

After simulating two stress tests with the same variations as previously used, strategy 3 

remains unchanged in both situations, which proves to be a good strategy, since is not possible 

to obtain neither gain nor loss from it. 

 

Giving the circumstances, strategy 3 is the best one, since it has a simple execution and 

allows the firm to obtain an average exchange rate, leaving it less exposed to volatility. 

Therefore, that is considered the best strategy in risk hedging of this particular product import. 

 

Firms in this industry that are oil product sellers rather than producers, have the same 

sort of issue faced by OZ Energia. As future research we think that it would be interesting to 

extend this analysis to such firms, to understand how their different features in terms of 

dimension or exposure would affect the resolution of those risks and the choice of the hedging 

instruments.  
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7. APPENDIX 

 

 

 

Table A - KEY OIL DATA IN PORTUGAL 
 

 
Source: International Energy Agency (IEA). 

 
 
 
 

Table B - MARKET SHARE OF OIL INDUSTRY IN PORTUGAL 
 

 
Source: Competition Authority. 

 
 
 
 

Table C - FINANCIALS COSTS RELATED TO FORWARDS CONTRACTED IN USD DAILY PURCHASES 

 
 

Source: Internal Data of OZ Energia; own calculations. 
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Table D - ASIAN PUT OPTION EXERCISE ANALYSIS 

 

Source: Internal Data of OZ Energia; own calculations. 
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Figure A - Total Primary Energy Supply in Portugal. 
Source: Energy Balances of OECD Countries, IEA. 

 

 

 

Figure B - Weekly Average Sale Price of Gasoline 95 in Portugal on March 14, 2011. 
Source: APETRO. 

 

 

 

Figure C - Weekly Average Sale Price of Diesel in Portugal on March 21, 2011. 
Source: APETRO. 
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Figure D - Average Sale Price of Diesel in Portugal and Spain, on March 28, 2011. 
Source: APETRO. 

 

 

Figure E - Average Sale Price of Gasoil in Portugal and Spain, on March 28, 2011. 
Source: APETRO. 
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Figure F - Diesel Average Price before taxes and CIF NWE evolution, from Jun-08 to Apr-11. 
Source: European Commission Oil Bulletin. 

 

 

Figure G - Gasoil Average Price before taxes and CIF NWE evolution, from Jun-08 to Apr-11. 
Source: European Commission Oil Bulletin. 


