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Abstract 

 

This work intends to analyze Portuguese and Spanish companies that use derivatives, 

what are the incentives to use derivatives by these companies and, finally, if the fair value 

of derivatives is a response to the volatility observed in previous periods. 

 

For this purpose, the study was based on a sample of 232 financial companies whose 

shares are listed on the Euronext Lisbon and Madrid Stock Exchanges. The sample was 

collected considering a period of 10 years. 

 

The study used descriptive statistics and panel data estimation as research methodology. 

Based on the results obtained, it was observed that only 36% of the sample used financial 

instruments. The estimated models to analyze the incentives to use derivatives showed an 

r-square of around 78%. 

 

This work brought a scientific contribution by analyzing the profile of Portuguese and 

Spanish companies that use financial instruments, as well as the motivations of these 

companies to contract financial instruments. 

 

 

Key words: Fair value, derivatives, risk management, financial instruments, exchange 

rate risks.  

 

 

 

 

 

 

 

 

 



 

 

 

 

 

1. Introduction 

 

The objective of corporate risk management is to create a structure that allows 

companies to deal with the risks and uncertainties of their business (Dionne, 2013). 

Companies can attribute their successes to the quest to take the “right risks” (Damodaran, 

2010). In the 1970s, there was an evolution in the concept of risk management, and in the 

1980s, companies began to consider financial risk management to complement pure 

operational risk management (Dionne, 2013). 

How individuals react to risk is an empirical question (Damodaran, 2010). Risk is 

an important value creation factor for any company, and derivatives have become an 

essential tool for companies to economically manage their risks (Campbell et al., 2019). 

Then, hedging products and financial instruments were developed to cover many financial 

risk factors (Dionne, 2013). 

Companies employ risk management practices to isolate the effects of volatility 

from financial exposures, such as changes in interest rates and changes in exchange rates 

on cash flows and earnings (Chang et al., 2016). 

Financial markets suggest that derivatives, when well assimilated and used 

properly, are beneficial for sharing and controlling unwanted risks through hedge 

accounting strategies (Deng & Oren, 2006). The fair value of the derivative depends on 

the value and volatility of the underlying asset, as well as the assets or financial market 

indices on which the financial contracts traded are based (Dionne, 2013). 

The main emphasis of derivatives theory is the purpose of reducing the variability 

of corporate cash flows and, therefore, the possibility of reducing other costs associated 

with financial difficulties (Stulz, 1996). Derivatives provide a way for companies to 

protect their exposures to undesirable risks, as they allow companies to enter into 

contracts whose value moves in the opposite direction to the financial risks existing in 

companies (Campbell et al., 2019). 

Financial instruments can be contracted in a standardized way, or they can take 

the form of personalized contracts. Standardized contracts are usually traded on organized 



(and regulated) stock exchanges, while custom derivatives are traded on over the counter 

(OTC) contracts (Abdel-khalik & Chen, 2015). Over the past decade, globally traded 

derivative contracts have represented annual financial values of $600 trillion and $700 

trillion, especially financial instruments traded in the form of custom contracts. 

 

Figure 1. Derivatives growth (in US$ trillion) 

 

 

 

Based on the literature review of studies with data from European companies, 

empirical investigations of the use of derivatives by these companies are lacking (Carroll 

et al., 2017; Šodan, 2015). However, some investigations carried out in this context were 

carried out to analyze the impacts of the fair value of financial instruments of European 

companies listed in the Stoxx Europe Large 600 Index (Gebhardt, 2012), as well as in 

companies located in Eastern Europe (Šodan, 2015).  

The author Gebhardt (2012) investigated the effects of accounting standards on 

the use of financial instruments by non-financial corporations. The author explored the 

financial statements corresponding to the year 2001-2009 and subdivided the financial 

assets and liabilities within and outside the scope of IAS 39 standards. The empirical 

descriptive evidence obtained by the author suggests that financial instruments, in 

particular financial instruments under of IAS 39, regularly constitute important subsets 

of the assets and liabilities of non-financial corporations in the periods analyzed by it. 

However, Gebhardt (2012) stated that the measurement of the fair value of financial 

instruments was not widely used in the financial statements of non-financial companies 

in the period proposed by the study. 

The author Šodan (2015) examined the influence of fair value accounting on six 

measures of earnings quality: persistence, predictive ability and volatility, mark-to-



market quality, conditional conservatism and, finally, value relevance. His study of it was 

directed to companies located in Eastern European countries, and the observed data were 

obtained from financial reports published by the companies in the years 2002-2011. The 

author described that the concept of fair value can have a significantly different effect on 

the quality of earnings of companies located in Eastern European countries, because the 

focus of financial reports is less oriented to the needs of investors in the capital market 

and more directed to creditors, suppliers, and other users. 

Another empirical study used a sample of non-financial companies from the 

original eleven eurozone member states, and the research aimed to interpret what 

motivates companies to use financial derivative contracts (Carroll et al., 2017). The 

authors' sample contained company data from 2009 to 2010. Carroll et al., (2017) showed 

through a regression model that company size and currency exposure are the most 

important factors in determining the use of currency derivatives by the companies. 

Additionally, supported by the results obtained in the regression models, the authors 

stated that the amount of debt, profitability, underinvestment, and dividend policy govern 

the extent of the use of interest rate-indexed derivatives. 

Due to the magnitude of the derivatives market in the United Kingdom (ESMA, 

2021), it appears that studies on the topic proposed here, carried out in a unique context 

on the European continent, are mainly directed to the scope of the United Kingdom 

(Carroll et al., 2017; Sodan, 2015). As an example, some investigations have explored the 

proposed fair value accounting for the use of derivatives (Cairns et al., 2011; Woods & 

Marginson, 2004). Another study empirically analyzed the risks and risk management 

practices of exposures resulting from business activities in foreign currency (Joseph, 

2000). The determinants of the use of derivatives for risk protection were also 

investigated (Judge, 2006). 

Based on the review carried out in the international literature on the subject, there 

are few empirical studies on the regions of Portugal and Spain. Focusing on the available 

literature carried out with data from companies located in Portugal, some authors focus 

their investigations on the analysis of financial risk disclosures by companies listed on 

Euronext Lisbon, for example, the empirical research carried out by Serra et al., (2021). 

The authors adopted as descriptive variables the analyzes resulting from the qualitative 

and quantitative factors observed in the accounting reports of the companies and, thus, 

investigated the motivations and the performance of the companies' disclosures about 

financial instruments. 



The authors Oliveira et al., (2021) investigated the influence of the tone of 

narratives on risk reports released by companies, as well as the economic consequences 

of risk communication. Another line of research was proposed by Lopes & Rodrigues, 

(2007), who built a disclosure index of companies based on the disclosure requirements 

of the IAS 32 and IAS39 standards and, thus, included variables captured by the intrinsic 

characteristics of Portuguese companies and the institutional and regulatory context. 

In order to verify the studies carried out on the theme proposed here with data from 

Spanish companies, the international literature is even more lacking in research when 

compared to studies carried out with data from Portuguese companies. In summary, an 

analysis was conducted to investigate the main financial risks disclosed by companies 

that report information to the National Securities Commission (Toro Díaz et al., 2018). 

The process of replacing the IAS 39 standard with the IFRS1 9 standard was one of the 

topics addressed by the author Morales-Díaz, (2018). The author stated that the new 

regulation proposed by the IASB2 simply facilitates the application of hedge accounting 

techniques proposed by the new accounting standard, thus, it is possible to align risk 

management strategies with the adoption of hedge accounting by companies. 

Finally, a study jointly investigated non-financial companies with securities traded 

on the Euronext Lisbon and Madrid exchanges. The authors Oliveira et al., (2018a) 

presented some results that indicate that companies in countries whose legal environment 

is weaker, and, in periods of financial difficulties, their risk-related disclosure attributes 

are more discretionary. 

Few empirical studies have examined the motivations for the use of derivatives by 

companies in a European context (Carroll et al., 2017). The objective of this paper is to 

investigate the profile of companies that use financial instruments, and the incentives to 

use derivatives for hedging purposes, by non-financial companies whose shares are traded 

on the Euronext Lisbon Exchange and on the Madrid stock exchange. 

The present investigation is based on research carried out by authors W. Guay & 

Kothari, (2003) and Sticca & Nakao, (2019) who analyzed the incentives to use 

derivatives. The study is also based on the approach of author Zhang (2009) and authors 

Abdel-khalik & Chen, (2015) who investigated how earnings volatility influenced risk 

management decisions and the use of derivatives. 
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Therefore, a quantitative analysis of the data disclosed by the companies will be 

proposed, using the information provided by the Eikon3 database. The information 

analyzed for the development of this work will be obtained from a collection of secondary 

data. 

Derivatives are usually present in companies, so this study can bring important 

contributions, filling a gap when investigating the profile of Portuguese and Spanish 

companies that use financial instruments, in addition, it can be useful when analyzing the 

determinants of the application of hedge accounting by these companies, providing a 

better understanding of the subject. 

The present investigation adopted as methodology the tools of descriptive statistics 

and the statistical method of estimation of ordinary least squares, more specifically the 

pooled model. The sample data is information from 232 Portuguese and Spanish non-

financial companies from 2011 to 2020. 

Therefore, the research is organized as follows, the work contains a section 

dedicated to the definition of research hypotheses followed by a literature review section. 

Then, the proposed methodology for the research is described. Subsequently, the sample 

selection criteria will be presented, as well as the results obtained after the descriptive and 

inferential statistical analyzes and, finally, a section dedicated to the conclusions. 

Complementing the sample analysis, the research aims to identify possible areas of 

investigation to be explored in the future. 

 

2. Research questions 

 

 

The hedging strategies adopted by companies depend on a series of considerations, 

for example, exposure to financial risk factors, investment expenses and income from 

business activities (FROOT et al., 1993).  

Financial instruments and risk management practices are always research topics 

in the international literature. The volatility of prices, rates and indices traded in the 

financial market, as well as the characteristics of companies that choose to use derivatives 

in their commercial and financial activities are topics constantly analyzed by researchers. 
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Using a sample of American companies, an empirical analysis suggested that the 

categories of derivatives depend on the risk exposures faced by companies so that the 

practices adopted are consistent with the models proposed by accounting (Guay, 1999). 

The model developed by the author evaluated the financial exposures of long-term and 

short-term companies and also the extent of derivative contracts in a sample of 

companies. 

Regarding the adoption of financial instruments, the authors Geyer-Klingeberg et 

al., (2019) stated that the determinants of the adoption of hedge accounting practices 

depend on the exposure of business activities to risk. Guay, (1999) and Guay & Kothari, 

(2003) share the same opinion, but consider that most companies adopt low coverage 

rates in relation to the risks to which their activities are exposed. Additionally, Guay & 

Kothari (2003) stated that companies, when optimistic, will use derivatives only if the 

estimated benefits of their hedging programs exceed their costs. 

The authors Guay & Kothari (2003) simulated how companies react through the 

analysis of their derivative portfolios to extreme changes in asset prices. The authors' 

study was based on the characteristics of the derivatives portfolios of the companies in 

the sample, mainly on the contractual value and maturity of the derivatives. 

Other studies have analyzed the different motivating aspects of the use of 

derivatives by corporations. After investigating Brazilian non-financial entities between 

2010 and 2017, the authors Sticca & Nakao (2019) found statistically significant evidence 

that the company's level of exposure to exchange rate risk, as well as exchange rate 

depreciation, are determining factors for the adoption of hedge accounting.  

The study by authors Abdel-khalik & Chen, (2015) aimed to test whether the use 

of derivatives designated as cash flow hedge reduces earnings volatility. Additionally, the 

authors investigated the existence of a positive relationship between earnings volatility 

and the use of non-commercial derivatives. 

Based on the studies of the authors and the literature review carried out by 

Campbell et al., (2019) who focused their study on the importance of industry affiliation 

in the use of derivatives, the research hypotheses are presented below: 

 

Q1) What is the profile of companies that use derivatives? 

Q2) What are the companies' incentives to use derivatives in their risk 

management activities, as well as to account for these instruments as hedge 

accounting? 



Q3) Is the use of hedge accounting a response to the volatility observed in the 

results? 

 

To answer these questions, a quantitative approach will be adopted in the 

investigation, supported by the literature review (Guay, 1999; Glaum & Klcker, 2011; 

Zhang, (2009); Abdel-khalik & Chen, (2015); Šodan, 2015; Carroll et al., 2017; Sticca & 

Nakao, 2019; Cadot et al., 2021) of this subject.   

 

 

3. Literature review  

 

The proposal of risk management is to maximize the value of the company by 

reducing costs associated with different risk factors associated with its operational 

activities (Dionne, 2013). Risk management has as its main objective the elimination of 

costly results, that is, those results that would cause financial difficulties or make a 

company unable to carry out its investment strategies (Stulz, 1996). 

A study aimed to analyze the strategies adopted to cover financial risks that may 

or may not make sense for companies (FROOT et al., 1993). In this author's opinion, 

companies will want to protect their risks less, the more correlated these risks are with 

the cash flows that enable future investment opportunities. However, companies will want 

to hedge their risks the more those risks are correlated with their cash flows used as 

collateral. 

More recently, a survey classified the main determinants of risk management and 

adopted the variables most examined in the literature on the subject as an analysis tool. 

The results observed by the authors showed that companies that apply hedge accounting 

are large, profitable, and geographically diversified, adding high capital expenditures and 

dividend payments (Geyer-Klingeberg et al., 2019). Additionally, through statistical 

analysis, the authors concluded that companies that use financial instruments are indebted 

and have low interest coverage ratios. 

Zhang (2009) analyzed whether the adoption of accounting standards influences 

the risk management practices of companies using derivatives. In his empirical analysis, 

after verifying the reduction in the volatility of cash flows and risk exposures, the author 

suggested that the accounting rules made derivative activities of companies previously 

classified as hedge/ineffective_speculator more rational (Zhang, 2009). Complementing 



the idea, other authors have documented that companies for which reducing earnings 

volatility is one of the main objectives of business management are more likely to apply 

hedge accounting (Glaum & Klcker, 2011). 

Subsequently, the authors Beisland & Frestad (2013) suggested that, if earnings 

stability is relevant for companies, these companies can adapt their risk strategies under 

the accounting regime to smooth the effects of current regulations.  

In the Portuguese and Spanish context, until now, the characteristics of companies 

that adopt the use of financial instruments, as well as the incentives and consequences of 

risk management, have been very little explored. In the region of Portugal, some empirical 

investigations evaluated accounting practices and the disclosure of information by 

companies to investors related to the use of financial instruments. 

Before the mandatory adoption of the IAS/IFRS standards in 2005 by the 

European Union, the authors Lopes & Rodrigues (2007) stated that, for companies that 

have shares traded on the stock exchange, the accounting practices aimed at the use of 

derivatives were lower than the requirements of the standards IAS 32 and IAS 39. The 

authors also described that the quality of the disclosures was not satisfactory, mainly in 

relation to the determination of fair value. 

Subsequently, other analyzes were carried out with non-financial companies listed 

on Euronext Lisbon, in order to verify the reporting practices of companies listed on the 

stock exchange. A study suggested that the levels of disclosure of financial instruments 

by companies listed on Euronext Lisbon are low, so the authors concluded that companies 

do not perform all the disclosure requirements contained in the accounting standards 

(Serra et al., 2022). 

The results obtained by the authors revealed that the independent members of 

management, the auditor's gender and the size of the entity are relevant in the company's 

disclosure level. Years after the mandatory adoption of the accounting practices required 

by the IAS/IFRS standards in the European Union, the results presented by the authors 

Serra et al., (2022) confirmed the previous finding of the authors Lopes & Rodrigues 

(2007). 

The authors Oliveira et al., (2018) jointly evaluated Portuguese and Spanish 

companies. The results obtained by these authors indicate that companies with highly 

concentrated structures present more disclosures related to financial risks, and non-

executive directors have a relevant role in the clarity of information. 

 



4. Research methodology 

 

This study will aim to analyze the incentives of non-financial companies, whose 

shares are traded on Euronext Lisbon and on the Madrid Stock Exchange, to adopt hedge 

accounting. The choice of these companies considered the premise that the financial 

statements published by these companies are audited and these companies represent a 

Portuguese and Spanish business sample. 

Therefore, the present study has a quantitative character and proposes to initially 

analyze the data collected from the companies in the Eikon database between the years 

2011 and 2020. It is proposed to collect the information disclosed by the companies about 

the financial risks declared by the companies, as well as as the fair value of financial 

instruments disclosed quarterly. The first question will be analyzed with the available 

tools of descriptive statistics and the subsequent questions will be analyzed with the 

support of inferential statistics. 

 

4.1 The dependent variable 

 

In the proposed model, the dependent variable will be represented by the average 

annual fair value of derivatives reported by companies as hedge accounting instruments. 

For the construction of this variable, quarterly information provided by companies 

representing the negative fair value of financial instruments under contracts that have one 

or more underlying values and one or more notional values were collected. The average 

annual value calculated for each company in the sample was based on data collected 

quarterly for the same fiscal period. 

 

4.2 The independent variables 

 

The use of quantitative data and financial indicators, whose objective is to study 

the use of derivatives by companies, is strongly present in the literature to analyze 

different aspects and test different assumptions (Geyer-Klingeberg et al., 2019). The 

variables used in this study are presented below. 

 

Figure 2. Independent variables 

 



 

 

Nature of financial risks: it is proposed in the model to use two control variables 

to measure financial risks. The first variable is calculated as the average value of quarterly 

currency effects data, representing the increase/decrease in cash and cash equivalents due 

to changes in exchange rates for the defined fiscal period. 

The authors Sticca & Nakao, (2019) analyzed in their model whether companies' 

cash losses and gains related to exchange rate effects are determinant for the use of hedge 

accounting. The results obtained by the authors found that exchange rate risks are 

statistically significant for the adoption of hedge accounting. 

The second variable is the total interest paid in cash during the defined period. The 

author Zhang (2009) analyzed exposure to interest rate risk and exposure to exchange rate 

risk, however, both variables assumed the positions of dependent variables in the 

proposed model. In his study, the author verified that the two risk exposures decrease 

significantly for the group of companies that, before the adoption of the SFAS4 133 

standard, contracted financial instruments for speculative purposes. 

Both for the variables that represent the financial risks of exchange rates and for 

the financial risks of interest rates, both coefficients are expected to assume a negative 

value. As the amounts collected from fair value represent the deferred value of losses 
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from financial instrument contracts, it is expected that, as companies have cash outflows, 

the fair value recorded in equity will offset these expenses. 

Debt: the authors Carroll et al. (2017) found that leverage and floating rate debt 

positions are positively correlated with interest rate derivatives. The result presented by 

the authors Carroll et al., (2017) is contrary to the study by the author Guay, (1999) who 

found that interest rates are negatively related to the beginning of a derivatives program. 

Due to the different results in the models presented by the authors Carroll et al., 

(2017) and Guay, (1999), a signal will not be expected for the control variable of the 

possible financial risks indexed to the debts issued by the entities. 

In place of the use of derivatives, the authors Chang et al., (2016) proposed the 

control variable represented by debt convertible into preferred shares. According to the 

author, preferred stocks reduce the probability of financial difficulties by paying periodic 

dividends instead of interest. These alternatives reduce the incentive to hedge with 

derivatives (Nance et al., 1993). 

The authors FROOT et al., (1993) suggest that hedging increases the company's 

value, ensuring greater availability of internal resources to take advantage of investment 

opportunities that add value when external capital is more expensive than internally 

generated resources. The present study proposes the adoption of a control variable that 

represents the sum of the financing cash flow items, dividends paid, net issuance of shares 

and net issuance of debt for the defined year. Initially, it is unclear which signal to expect. 

According to the authors, Carroll et al., (2017), large companies can present 

economies of scale using derivatives, which would imply a positive relationship between 

hedge accounting and company size. The authors found in their analysis that the largest 

companies in their sample were the most prolific users of currency and interest rate 

derivatives. 

Zhang (2009) found in his study that the size of the companies in his sample is 

significantly correlated with most other variables, indicating that the size of the company 

is an important determining factor for the level of risk exposure. The coefficient estimated 

by the author for the variable that represented the size of the company was significantly 

negative, suggesting that larger companies are less likely to keep their cash flows exposed 

to risk factors. 

In the model proposed by the author, the dependent variables analyzed represented 

the companies' level of risk exposure. In the present study, the signal expected by the 



variable that will assume the value of assets is in line with Carroll et al., (2017), it is 

expected that the size of the company influences the use of derivatives. 

Earnings volatility: the authors Abdel-khalik & Chen, (2015) analyzed how 

earnings volatility influences management decisions for the level of derivatives 

contracting. The analyzed sample contained data from financial and banking institutions 

in the United States from 1995 to 2012. 

The author adopted a control variable represented by the value recorded in the 

accumulated OCI5 designated as cash flow hedge, scaled by total assets. The control 

variable was statistically significant at the 1% level and the sign of the estimated 

coefficient was negative. In the proposed model, it will be analyzed whether the volatility 

of the results presented in previous years encourages the use of derivatives. 

For the construction of this variable, the available quarterly information that 

constitutes the net income calculated by the companies was collected before being 

adjusted for extraordinary items, such as accounting changes, discontinued operations, 

extraordinary items, and taxes on these extraordinary items.  

Then, the variable was constructed by calculating the standard deviation for each 

exercise observed. For each exercise, the standard deviation calculation was based on a 

minimum of eight data periods up to the maximum correction of two years prior to the 

observed exercise. The same calculation was performed considering a minimum period 

of four quarters of data up to the maximum correction of one year prior to the observed 

year. 

This variable is adopted in the study by authors Abdel-khalik & Chen, (2015) 

whose results observed in their analyzes showed that the use of cash flow accounting 

helps reduce earnings volatility. A positive value is expected for this variable, that is, the 

greater the volatility observed in the previous period, the greater the incentive to use 

derivatives in the subsequent period. 

- Fair value: the control variables that represent the fair value of derivatives are 

represented by the average of the quarterly information available for a year. These data 

represent the negative fair value of financial instruments that have one or more underlying 

values. It is proposed to analyze the average of long-term and short-term obligations of 

derivative instruments for speculative purposes. It is also proposed to analyze the average 
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of long-term and short-term obligations of derivative instruments for the purpose of 

lagged hedge accounting in a fiscal period.  

The use of derivatives for speculative purposes is expected to encourage the use 

of financial instruments for hedge accounting purposes. It is also expected that companies 

maintain consistency in the use of derivatives for hedging purposes, i.e., the use of 

derivatives in the previous period is an incentive to continue risk management with the 

use of derivatives in the subsequent period. 

The expected result in the model to be estimated is in accordance with one of the 

results observed by the author Zhang (2009), that is, companies that carry out derivative 

activities for risky purposes are expected to reduce their derivative activities for 

speculative purposes. 

 

4.3 Regression model  

 

The methodology to be used in this paper will be the panel data regression model, 

because this model allows to study, simultaneously, the changes of the variables in a time 

among different variables. Panel data provide a greater amount of information, greater 

data variability, less collinearity among variables, greater number of degrees of freedom 

and greater efficiency in the estimation (Marques, 2000). 

The model will be estimated using the GRETL software (Gnu Regression, 

Econometrics and Time-series Library) and it is intended to estimate the model variables 

using panel data. The hypotheses that will be tested consider the variables described in 

the previous subsection and agree with the following equations designed for the 

regressions: 

 

a) 𝑚_𝐻𝑒𝑑𝑖𝑡 = 𝛽0 + 𝐴𝑠𝑠𝑒𝑡𝑖𝑡 𝛽1  + 𝑚_𝐹𝑥𝑖𝑡 𝛽2  + 𝐶𝑎𝑠ℎ𝑖𝑡  𝛽3 + 𝐼𝑛𝑡𝑖𝑡 𝛽4 + 𝑑_𝐿𝑒𝑣𝑖𝑡𝛽5 +

𝑚_𝐸𝑠𝑝𝑖𝑡 𝛽6 + 𝑚_𝐻𝑒𝑑𝑖𝑡−1 𝛽7 + 𝑬𝒂𝒓_𝟒𝑸𝒊𝒕−𝟏 𝛽8 + 𝜀𝑖𝑡  , 

 

b) 𝑚_𝐻𝑒𝑑𝑖𝑡 = 𝛽0 + 𝐴𝑠𝑠𝑒𝑡𝑖𝑡 𝛽1  + 𝑚_𝐹𝑥𝑖𝑡 𝛽2  + 𝐶𝑎𝑠ℎ𝑖𝑡  𝛽3 + 𝐼𝑛𝑡𝑖𝑡 𝛽4 + 𝑑_𝐿𝑒𝑣𝑖𝑡𝛽5 +

𝑚_𝐸𝑠𝑝𝑖𝑡 𝛽6 + 𝑚_𝐻𝑒𝑑𝑖𝑡−1 𝛽7 + 𝑬𝒂𝒓_𝟖𝑸𝒊𝒕−𝟏 𝛽8 + 𝜀𝑖𝑡  , 

 

In the model, i represents each of the companies in the sample that will be collected 

and t the time horizon of the observations.  



𝛽𝑘, 𝑤𝑖𝑡ℎ 𝑘 = 1,2,3,4,5,6,7,8   Corresponds to the parameters that will be 

estimated by the model, where: 

 

 

𝑚_𝐻𝑒𝑑𝑖𝑡 =  Represents the use of derivatives to hedge company 𝑖 in period 𝑡;   

𝐴𝑠𝑠𝑒𝑡𝑖𝑡 =  Represents the company′s assets 𝑖 in period 𝑡; 

𝑚_𝐹𝑋𝑖𝑡 =  Represents the company′s exchange rate effects 𝑖 in period 𝑡; 

𝐶𝑎𝑠ℎ 𝑖𝑡 =  Represents the sum of cash flows from financing and dividend  

payments in a company′s fiscal year 𝑖 in period 𝑡; 

𝐼𝑛𝑡𝑖𝑡 =  Represents the interest paid in cash by the company  𝑖 in period 𝑡; 

𝑑_𝐿𝑒𝑣 𝑖𝑡 =  Represents the debt issued by company 𝑖 in period 𝑡; 

𝑚_𝐸𝑠𝑝𝑖𝑡 =  Represents the use of derivatives for speculative purposes  

by company 𝑖 in period 𝑡;   

𝑚_𝐻𝑒𝑑𝑖𝑡−1 = Represents the company′s use of derivatives to hedge 

𝑖 in period 𝑡 − 1 ; 

𝐸𝑎𝑟_4𝑄𝑖𝑡−1 =  Represents the volatility of earnings measured over four quarters  

of company 𝑖 in period 𝑡 − 1; 

𝐸𝑎𝑟_8𝑄𝑖𝑡−1 =  Represents the volatility of earnings measured over eight quarters  

of company 𝑖 in period 𝑡 − 1; 

 

5. Sample collection 

 

The sample data refer to the years 2011 to 2020 and the information that was 

extracted is only from non-financial companies. The sample was obtained from the Eikon 

database6. The sample selection process considered the following characteristics: 

 

a. Portuguese and Spanish companies listed on Euronext Lisbon or on the 

Spanish Mercantile Exchange; 

b. The companies' accounting data are incorporated into the Eikon database; 

c. The observed total assets data must have at least two years of information 

for companies that used derivatives in the data collection period; 

                                                           
6 The collection of sample data from the companies was carried out during the month of April 2022. 



d. The observed data of total assets must contain at least three years of 

information for companies that did not use derivatives during the data 

collection period; 

e. The companies are characterized in the database as non-financial 

companies. 

After considering all the filters described for sample collection, information was 

obtained from 232 companies whose shares are listed on the stock exchange. 

Figure 3. Frequency of companies whose shares are traded on the stock exchange7 

 

  

This sample selection process resulted in a total of 1,808 elements observed. The 

greatest representation of the elements observed are classified companies in the real estate 

sector, representing 23% of the sample, followed by classified companies in the industrial 

sector, which represent 19% of the sample data. Then, the third sector with the highest 

representation of the elements observed is the cyclical consumption sector, which 

represents 17% of the sample. Thus, the three main sectors with the highest frequency of 

observed data represent, together, 59% of the total data in the sample. 

 

Figure 4. Sector of sample companies 

                                                           
7 The 13 companies excluded from the study did not meet the sample selection criteria 



 

 

 

6. Empirical results  

 

6.1 Descriptive statistics: characteristics of companies that use derivatives  

 

The first question of the study refers to the profile of companies that use financial 

instruments in the sample. Therefore, the main characteristics of these companies will be 

presented below. After collecting the quarterly data available in the database for the 232 

companies, a total of 2,008 observations of short-term and long-term fair value quarterly 

data were reported by the companies. 

 

Figure 5. Sample data - fair value 

 



 

 

 

The total of 2,008 quarterly observations represents 659 companies that reported 

in at least one quarter ending in their financial statements the accounting of the fair value 

of the liabilities of their contracts of financial instruments. In this initial analysis, data 

from companies that had derivative contracts in their portfolio for hedge accounting 

purposes are not separated from companies that had contracts in their portfolio for 

speculative purposes. 

In the observed period, only 36% of the companies declared in their accounting 

reports some amount resulting from the adjustment of the fair value of some category of 

financial instrument contract. Companies classified as companies in the industrial, real 

estate and public utility sectors, together, represent 51% of the observations that declared 

the fair value of financial instruments in the observed period. 

 

Figure 6. Quarterly data available on the fair value of liabilities of derivative contracts 

 



 

 

Then, the data are presented from the perspective of the representativeness of the 

use of derivatives by sector. Companies in the utilities and energy sector are the 

companies that most presented data observed in fair value items in the observed period, 

thus, it is possible to suggest that these business sectors are the ones that most use 

financial contracts instrument. 

 

Figure 7. The use of derivatives by sector 

 

In the observed period, on average, companies classified as companies in the 

utilities sector are the companies with the greatest representation of the use of derivatives 

in the sector and are also the companies that maintained the highest fair values of 

derivatives for hedge accounting. 

 

Figure 8. Average fair value by sector - hedge accounting 

 



 

 

Few companies had fair values of derivatives for speculative purposes in the 

analyzed period. However, based on the observed data, it is not possible to analyze 

whether the companies are little users of financial instruments for speculative purposes 

or, if the companies contract financial instruments with short-term maturity, so that, on a 

quarterly basis, the contracts are settled. 

 

Figure 9. Average fair value by sector - Instruments for speculative purposes 

 

 

 

Then, companies (N) are classified as companies that did not report any 

accounting of the fair value of derivatives in each year observed, while companies (S) are 

classified as companies that reported in their accounting items at least one quarter the fair 

value of contracts. 

As of 2016, the total assets of companies that declared themselves to be users of 

financial instruments showed higher values when compared to companies that did not 

declare themselves to be holders of financial instrument contracts in the analyzed period. 



 

Figure 10. Descriptive statistics: total assets 

 

Based on descriptive statistics of fair value of financial instrument contracts, it 

can be suggested that the sample companies adopt a prudent risk management behavior 

when maintaining financial instrument contracts in their portfolios of assets designated 

as derivatives for hedge accounting. 

Focusing on the fair values recorded by companies, from 2015 onwards there is 

an increase in the maximum value and in the average of the fair values of financial 

instrument contracts. 

 

Figure 11. Descriptive statistics: fair value of financial instrument contracts designated 

for hedging purposes 

 

 

Figure 12. Descriptive statistics: fair value of financial instrument contracts designated 

for speculative purposes 



 

 

As shown in Figure 13, the sample of companies that maintain contracts for 

financial instruments in their asset portfolios has outliers. However, companies 

characterized as outliers met the characteristics proposed for sample collection, these 

companies were not excluded from the analysis of the present study. 

 

Figure 13. Dispersion of values recognized as fair value by the sample companies 

(values in €) 

 

 

6.2 Descriptive statistics - Other analyzed data 
 

In relation to the other variables that will be analyzed, the averages and standard 

deviation of the collected observations were calculated. In the data collection process, it 

was found that none of these companies presented the total amount of information 

published in the analyzed period.  

 



Figure 14. Descriptive Statistics - Other Data 

 

Next, the Pearson determination coefficients estimated with the variables of the 

analysis are presented. 

 

Figure 15. Correlation coefficients - Pearson's Test 

 

 

Pearson's test demonstrates that there is a statistically significant correlation at the 

significance level of 1% and 5% of the independent variables with the dependent variable 

m_Hed. The results provide some preliminary evidence of the factors that encourage 

companies to contract financial instruments for hedge accounting purposes.8 

 

6.3 Incentives for the use of derivatives 

 

                                                           
8 The Variance Inflation Factors (VIF) test is available in appendix A 



Before executing the proposed models, tests were carried out to verify which is 

the best regression model to be used9. Then, it was found that the pooled model is the 

most suitable model. 

Subsequently, after calculating the LM statistic, the presence of heteroscedasticity 

was verified in both models. In practice, it is difficult to analyze the true way in which 

heteroscedasticity is presented in the variables. Then, the model estimate will be 

calculated using robust standard errors. Figure 16 presents the results obtained after 

estimating both models considering the described methodology. 

 

Figure 16. Results observed from multiple linear regression models 

 

 

In both models, 78% of the variation in fair value liabilities, of instruments whose 

purpose is hedge accounting, is explained by independent variables. 

                                                           
9 Test results to verify the best panel data model for the sample are reported in figure 16. 



The 𝐴𝑠𝑠𝑒𝑡𝑖𝑡 variable presented a statistically significant coefficient at the level of 

1% and positive, that is, the size of the company is significant when hedge accounting is 

used, as expected. Hedging is driven by economies of scale, so the use of derivatives is 

more concentrated in large companies (Nance et al. 1993). This statement agrees with the 

authors Sticca & Nakao, (2019), when they find that hedge accounting is encouraged by 

the size of the company. 

In the variables 𝐼𝑛𝑡𝑖𝑡  and 𝑚_𝐹𝑋𝑖𝑡  in both models, the estimated coefficients were 

statistically significant at the level of 1%, however, the variable 𝑚_𝐹𝑋𝑖𝑡 presented a 

positive sign, contrary to the expected sign. At first, it is concluded that the use of hedge 

accounting is influenced by the exposure to its exchange rate risks and interest rate risks. 

In research conducted by author W. R. Guay, (1999) supported by his sample data, 

he found that interest rate derivatives were the most common instruments. According to 

the author, to perform the indirect tests of use of derivatives, two additional items of 

information are needed: (1) the direction of risk exposure generated by the derivatives 

position and (2) the principal value of the notional of the derivatives position.  

The fair value is collected in the net worth of companies, for the estimated 

coefficient 𝐼𝑛𝑡𝑖𝑡 , so it is possible to assume two alternatives for the estimated coefficient. 

The first is that companies can use fewer derivatives to hedge interest rate risks. The 

second is that the extent of the fair value of derivatives reduces with cash outflows. 

However, to better investigate this impact, it is necessary to manually investigate the 

accounting reports of the sample companies. 

For the variable 𝑚_𝐹𝑋𝑖𝑡  , the coefficient obtained in both models contradicted the 

predicted sign. Cash flows related to exchange rate effects result in an increase in the 

liability of the fair value of derivatives. However, the sign agrees with the study carried 

out by the authors Sticca & Nakao, (2019) who showed that foreign exchange gains/losses 

in the cash flow statement positively affect deferred losses in OCI. 

Analyzing the variables related to the level of indebtedness, 𝐶𝑎𝑠ℎ𝑖𝑡   and 𝑑_𝐿𝑒𝑣𝑖𝑡 

, both variables are statistically significant at the 1% level. The results obtained in the 

model show that fair value has a positive relationship with debt issuance and, analyzing 

all financing cash items, including cash flow payments, the net issuance of the coefficient 

estimates a negative impact. The results obtained for the estimated variable 𝐶𝑎𝑠ℎ𝑖𝑡   agree 

with the assumption of the authors Nance et al. (1993), that incentives such as dividends 

and preferred shares reduce the use of derivatives. 



The estimated coefficient for the 𝑑_𝐿𝑒𝑣𝑖𝑡 variable suggests that new debt issues 

positively impact the negative fair value of financial derivatives. The result obtained 

agrees with the author Geyer-Klingeberg et al., (2019) after verifying in his model that 

the exposures generated by the indebtedness of companies are related to hedge 

accounting. 

For the variable 𝑚_𝐸𝑠𝑝𝑖𝑡, the estimated coefficient showed statistical significance 

in both models, but the sign differs from the predicted one. Based on the results, it is not 

possible to examine a change in the behavior of derivatives users, as verified by Zhang 

(2009), however, it is possible to suggest that companies that use derivatives for 

speculative purposes maintain positions in similar portfolios for derivatives to coverage 

purposes, because the sign estimated by the coefficient is positive. 

The estimated coefficient for the 𝑚_𝐻𝑒𝑑𝑖𝑡−1, variable confirms the idea that 

companies are consistent in the use of derivatives. Based on the results, it is possible to 

state that companies that contract derivatives remain in their long-term contractual 

positions. To complement the analysis, Figure 17 presents the average of the fair values 

recorded by the companies, considering the short- and long-term composition. 

 

Figure 17. Annual average fair value 

 

 

The fair value of hedge contracts is mainly accounted for in the long term and the 

fair values presented in the balance sheet, on average, show annual growth. However, the 

same effect is not observed for short-term fair values. 



The proposal to estimate the model intends to answer the second and third 

questions of the study. The second question of the study intends to analyze the incentives 

for the use of derivatives for hedge accounting. Based on the results obtained, it is possible 

to suggest that the company maintains derivative contracts for interest rate and rate risk, 

as these variables are statistically significant for the fair value of derivative contracts. 

Companies are also encouraged to use derivatives based on cash flows related to 

financing, and the issuance of debt presupposes an increase in the negative fair value of 

derivative contracts. Cash flows from dividend payments and other funding categories 

reduce the negative fair value of derivative contracts. 

These companies also have high maturity of their derivatives, which is explained 

by the variable 𝑚_𝐻𝑒𝑑𝑖𝑡−1 and, based on the results, it is possible to suggest that 

companies that use financial instruments for speculative purposes also use financial 

instruments for of coverage. 

As the independent variable 𝑚_𝐸𝑠𝑝𝑖𝑡  and the dependent variable 𝑚_𝐻𝑒𝑑𝑖𝑡 were 

measured by the extension of the negative fair value, it is possible to suggest that both 

contractual types of derivatives may assume the same notional position (long or short). 

To measure whether companies adopt hedging strategies in response to earnings 

volatility, earnings were measured by the standard deviation of earnings data earned 

before extraordinary items. Subsequently, the coefficients for this variable were estimated 

in two models considering four and eight quarters to calculate the standard deviation. Of 

the two estimated coefficients, only the coefficient calculated based on eight quarters of 

information was statistically significant. 

The estimated coefficient for the variable 𝐸𝑎𝑟𝑛_8𝑄𝑖𝑡−1 suggests that the increase 

in volatility observed in earnings in the previous period increases the fair value of using 

derivatives in the next period. 

Thus, it is possible to suggest that the use of derivatives is a response to earnings 

volatility, when observed over a longer period and earnings dispersion has a statistically 

significant impact on the extent of earnings from the negative fair value of derivatives 

intended for hedging purposes. 

 

Conclusions 

 



The present study investigated three main questions. The first question aimed to 

analyze the profile of companies that use derivatives for hedging purposes. Then, the 

second question investigated the motivations for the use of derivatives and, finally, the 

third question was motivated to verify if there is a relationship between the fair value of 

derivatives and the volatility of earnings. 

The study was based on a sample of 232 companies listed on Euronext Lisbon and 

on the Madrid Stock Exchange over a period of ten years, the data are analyzed using 

descriptive and inferential statistics tools. After estimating the regression models, the 

variables used in the model explain around 80% of the fair value of financial derivatives. 

Based on the analyzed data, it was possible to verify that only 36% of the companies over 

the period observed used financial instruments and the majority of the user companies 

use derivatives for hedging purposes. 

Companies contract derivatives with a maturity of more than 12 months, as shown 

by the descriptive statistics and the proposed model. The use of derivatives is statistically 

significant for cash inflows and cash outflows from exchange rate variations and interest 

expenses. However, the extent of fair value increases with cash movements resulting from 

exchange rates and decreases with cash outflows related to interest rates. 

It was also found that the debt movements in the cash flow are statistically 

significant for the fair value of derivatives. These movements may be an issue of debt, 

payment of dividends, or even the net issue of shares. 

The fair value of speculative derivatives is statistically significant to the fair value 

of derivatives for hedging purposes, however, in the analyzed sample, few values of 

financial derivatives were observed for speculative purposes. Earnings volatility has 

statistical significance only after looking at a longer period of data. From the results 

obtained, it is possible to suggest that the volatility of earnings has a positive relationship 

with the extent of the negative fair value of derivatives. 

The study was entirely based on data extracted from the Eikon database, therefore, 

the entire analysis was based on the negative fair value that companies kept accounted 

for in their accounting reports and were available in the database. 

For a better analysis of the data, a complementary study may contain data obtained 

directly from the companies' reports, such as information on contract maturities, positive 

fair value, financial instruments used. The study only analyzed the impact of exchange 

rate risks and interest rate risks. A complementary analysis can be studied with other risks, 

such as the risk of commodity prices. 
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Appendix 

 

The effects of multicollinearity are not controlled, so the Variance Inflation Factor 

(VIF) test was performed. VIF values up to 1 do not indicate multicollinearity, from 1 to 

10 acceptable. The results indicate the presence of acceptable multicollinearity among the 

variables. 

 

Figure 18. Variance Inflation Factor (VIF) Test 

 

 

 


