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This thesis focuses on the relationship between the use of interest rate derivatives and firm
value among Finnish listed companies across different interest rate environments. The time
period focuses from 2015 to 2024. This study is based on an annual firm-level panel dataset
consisting of 30 non-financial Finnish publicly listed companies, which is used to analyse
how the use of interest rate derivatives is reflected in firm value under both stable and rising
interest rate conditions. Firm value is measured using Tobin’s Q, and derivative use is
defined as a binary variable based on information from companies’ financial statements and
annual reports. The interest rate environment is captured using a binary variable that
distinguishes between rising and non-rising interest rate periods based on annual changes in
the European Central Bank’s deposit facility rate. The empirical analysis is executed with
pooled OLS regression model with robust standard errors.

The results show that the use of interest rate derivatives is statistically significant and
negatively associated with firm value in stable or declining interest rate environments. When
interest rates are rising, this negative relationship weakens but does not turn positive. This
shows that the use of interest rate derivatives does not lead to an increase in firm value. The
result suggests that interest rate derivatives primarily function as risk management tools that
stabilize firm value rather than as mechanisms for value creation, even during periods of
rising interest rates. Furthermore, the results do not support the assumption that highly
leveraged firms benefit more from derivative use in terms of firm value.

Overall, the findings are mostly consistent with prior literature and contribute to the existing
research by incorporating the interest rate environment as a macroeconomic variable in the
analysis of the relationship between interest rate derivatives and firm value in a Finnish
context.
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Téassd tutkielmassa analysoidaan korkojohdannaisten kayton yhteyttd yritysarvoon
suomalaisissa porssiyhtidissd eri korkoymparistdissd vuosina 2015-2024. Tutkimus
perustuu vuosittaiseen yrityskohtaiseen paneeliaineistoon, joka koostuu 30 suomalaisesta ei-
finanssialan listayhtiostd. Aineiston avulla tarkastellaan, miten korkojohdannaisten
hy6dyntdminen heijastuu yritysarvoon seki stabiileissa ettd nousevissa korkoymparistoissa.
Yritysarvo mitataan Tobinin Q:lla, ja johdannaisten kiyttd maddritellddn bindérisend
muuttujana  yritysten tilinpddtos- ja  vuosikertomustietojen  perusteella. Myds
korkoympaéristod mitataan binddrisend muuttujana, joka erottaa nousevat ja ei-nousevat
korkojaksot Euroopan keskuspankin talletuskoron vuosimuutosten perusteella. Empiirisessa
analyysissd hyddynnetddn pooled OLS -regressiomallia, jossa kidytetddn robusteja
keskivirheita.

Tulokset osoittavat, ettd korkojohdannaisten kdyttd on tilastollisesti merkitsevésti ja
negatiivisesti yhteydessd yritysarvoon tasaisessa ja laskevassa korkoymparistossa.
Nousevassa korkoympdristossd negatiivinen yhteys heikkenee, mutta ei kddnny
positiiviseksi. Korkojohdannaisten kaytto ei tdten johda yritysarvon kasvuun. Tamaé viittaa
sithen, ettd korkojohdannaiset toimivat ensisijaisesti yritysarvoa vakauttavana
riskienhallintavélineend eivétkd arvonluontimekanismina edes korkojen noustessa. Lisdksi
tulokset eivdt tue oletusta, ettd voimakkaasti velkaantuneet yritykset hyotyisivét
johdannaisten kdytostd muita enemmaén yritysarvon ndkdkulmasta.

Tutkimuksen tulokset ovat suurelta osin yhdenmukaisia aiemman kirjallisuuden kanssa.
Tutkimus tdydentdd olemassa olevaa kirjallisuutta tuomalla korkoympériston bindérisend
makrotaloudellisena muuttujana osaksi korkojohdannaisten ja yritysarvon vélistd analyysia
suomalaisessa kontekstissa. Mahdolliset erot aiempiin tutkimuksiin voivat johtua aineiston
maakohtaisuudesta, tarkasteluajanjaksosta sekd korkoympiriston méérittelysta.



Table of contents

Abstract
Declarations
I INEOAUCTION ..ottt ettt sttt et sbe e e 8
1.1 Objectives and research QUESIONS .........eevueeeiiieriieiiieie et 9
1.2 LAMIEAIONS ..ttt sttt sttt sttt ettt 10
1.3 TRESIS STIUCTUIE ...ttt s 11
2 Derivatives and interest rate enVIrONMENT.........cc.eevverierierrierienieeieneenieseeseesreeeesieene 13
2.1 Interest rate derivatives as risk management inStruments .............ceecveereeeeeveennen. 13
2.1.1  Types Of deTiVALIVES....eeeiieiiieiieiie ettt ettt eae b e s ebeeneees 13
2.1.2  Corporate motives for using interest rate derivatives ........c..coecevvvereeniereennnnn 16
2.2 Interest rate environment and corporate value..........cccceeeeueerieeiienieniienieeieenen. 18
2.2.1  INEreSt Tate TISK ..eoveriiiiieieciieriieee e e 18
2.2.2  Corporate valuation and interest rate changes ...........ccccceceveeriiienienenniennnn 19
3 Literature review of derivatives and firm value ..........c.ccoceviiiiniinininienceeeee, 22
3.1 Theoretical relatioNShIP ........cecveeviiieiiieiieee e 22
3.2 EmPirical @VIAENCE ......cccviiiiiiiiieiieeie ettt 24
33 The impact of interest rate ENVITONMENt ..........cccueerireriierieeiieeie e eieeiee e enees 27
34 Research gap and hypotheses ..........cceevuieriieiiiiniiiiieeeeeeee e 28
4 Data and MethOdOLOZY ........ccoviiiiiiiiiiiieiie ettt e eebaeenaeens 33
4.1 Data and variables...........coouiiiiiiiiiiieieeee e 33
4.1.1 Definition of the interest rate eNVIroNMEent...........cccueeeuieriieriieeneeniieeneeeveenene 36
4.2 MEthOOLOZY ...ttt ettt e sebeeneeas 37
4.2.1 Model design and Justification..........ceevieeiiierieeiieie e 38
4.2.2  Assumptions 0f OLS.......ccoooiiiiiiiiiiiiee e 41
5 RESUILS ettt sttt 46
5.1 Effect of derivative use in stable or declining interest rates............c.ccoeeveeeuvennne. 47
5.2 Effect of derivative use under rising interest rates ...........ccoeeeeeveereeecieerreenveennnn. 49
53 Moderating effects: firm size, leverage, and industry characteristics.................. 51
54 RESUIS SUMMATY ......ociiiiiiiiieiie ettt et 53

LI ©0) 0 Te3 U153 Te) 1 1 55



6.1 Answers to reSearch qUESTIONS .........cccuieruieriieiieeieeiie ettt eiee e e 55

6.2 Limitations and reliability of the resultS..........cccceevieiiieiieniieieeeee, 57

6.3 Implications and future reSearch.............coocveeeiiiriiiiiieniecieeeeeee e 58
RETETEICES. ...ttt ettt sttt 59
Appendices

Appendix 1. The correlation matrix of independent variables

Appendix 2. VIF values



Figures
Figure 1. Euribor 6 months and ECB Deposit rate 2014-2025 (Bank of Finland 2025).

Figure 2. Figure 2. Illustration of swap contract between Company x and Company Y with

3 bps spread (Hull, 2018, 179)

Figure 3. Theoretical connection between hedging with derivatives and firm value. (Froot,

Scharfstein & Stein, 1993; Smith & Stulz, 1985; Jensen & Meckling 1976)

Figure 4. Empirical and theoretical findings from previous literature and research gap.
Figure 5. Residuals and predicted values by hedging and interest rate environment.
Figure 6. The distribution of residuals.

Figure 7. Histograms of Tobin’s Q by derivative use in stable interest rate environment.

Figure 8. Marginal effects of derivatives on firm value across interest rate environments.

Tables

Table 1. Descriptive statistics from group 1.
Table 2. Descriptive statistics from group 2.
Table 3. Regression results.

Table 4. Regression results from industry.



DECLARATIONS

Turnitin

The originality of this thesis has been reviewed with the Turnitin similarity checking

service.
Al usage

The author of this thesis, Sara Nylund used the following Al-tools during the preparation
of the thesis:

1. ChatGPT (OpenAl)

a. Purpose of use: choosing and narrowing the topic, improving grammar and

language and solving Matlab code errors.
b. Explanation of the use of the tool:

- ChatGPT was used to narrow the topic and for brainstorming ideas and
concepts.

- ChatGPT was used to solve errors and issues with Matlab code.

- ChatGPT was used to assist with improving grammar, refining language,
and translating author-written text. In addition, it was used to help shorten
and clarify longer passages without altering their substantive content.

Responsibility

The author, Sara Nylund, takes full responsibility for the content of this thesis and has

reviewed and edited the content generated by the possible use of Al tools.



1 Introduction

Derivatives have become more common and transparent component of corporate risk
management over the past few decades. They are primarily used to hedge against interest
rate changes, exchange rate volatility, and other sources of uncertainty. In widely debated
theory, Modigliani and Miller (1958) argue that in a world of perfect capital markets,
corporate risk management would be entirely irrelevant to firm value. This implies that the
use of derivatives should not affect a company’s overall valuation. Since then, an ongoing
debate has emerged around this topic, without clear consensus on whether derivative usage

enhances or diminishes firm value.

Interest rate derivatives are the most utilized by non-financial firms among different
derivative types. Because interest rate changes have an impact not only cash flows but also
the valuation of assets and liabilities, interest rate risk has become a central concept in
corporate risk management. The topic has gained more relevance in recent years, because
the past decade has witnessed a wide range of interest rate environments, including
exceptionally volatile periods. The current discussion on the impact of derivatives on firm

value has usually overlooked the rapid changes in the interest rate environment.

In June 2014, the European Central Bank (ECB) reduced its deposit facility rate below zero
as part of its expansionary monetary policy. The rate remained negative until 2022, until the
ECB implemented its first interest rate increase in years in response to shifting economic
conditions, including high inflation. As shown in Figure 1, the general reference rate in
Finland, the six-month Euribor, closely followed the ECB’s deposit rate. it rose above zero
shortly before the policy change. (Figure 1; Bank of Finland, 2025) Following the initial rate
hike, interest rates increased at an exceptionally rapid pace, with the ECB’s deposit rate
climbing from 2% to 4% during 2023 in response to persistent inflation, geopolitical
tensions, and broader economic challenges (Bank of Finland, 2024). The rapid shift in
interest rates created new challenges for Finnish firms. Volatility increased unexpectedly
and affected both cash flows and asset valuations. Financing costs rose from near zero to at
least 4% in less than two years, forcing especially highly leveraged firms to reconsider their

overall financial structure and risk management strategies.
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Figure 1. Euribor 6 months and ECB Deposit rate 2014-2025 (Bank of Finland, 2025).

The changed interest rate environment provides an optimal opportunity to deepen the
understanding of how firms manage interest rate risk under different monetary conditions
and to examine the potential impact on firm value. This study contributes to the ongoing
discussion on the relationship between interest rate derivatives and firm value, while also

accounting for the effects of the evolving interest rate environment.

1.1 Objectives and research questions

The aim of this thesis is to examine the relationship between interest rate derivatives and
firm value among Finnish non-financial listed companies during years 2015-2024. The main
objective is to discover whether the use of interest rate derivatives increases or decreases
firm value. The study also explores this relationship across different interest rate
environments, aiming to compare the effects during periods of stable and rising interest rates.
Existing research on the topic remains divided, as previous studies have found both positive
and negative impacts of derivative usage on firm value (Graham & Rogers, 2002; Geyer-

Klingeberg, 2020). However, the influence of the interest rate environment itself has not yet
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been sufficiently explored to establish a clear empirical conclusion. The time frame of this

study covers both stable and rising interest rate environments.
The research questions of this study are formulated as follows:

RQ 1: What is the relationship between the use of interest rate derivatives and firm value

during periods of stable or declining interest rates?

RQ 2: How does the relationship between derivative usage and firm value change when

interest rates are rising?

RQ 3: Does the leverage and industry characteristics moderate the relationship between

derivative use and firm value?

1.2 Limitations

This study focuses only on Finnish publicly listed non-financial firms whose headquarters
are located in Finland and that have remained listed throughout the research period from
2015 to 2024. Financial institutions are excluded from the sample, as their interest rate
exposures and hedging strategies differ substantially from those of non-financial companies.
Therefore, the findings of this study should not be generalized to financial institutions or
other countries. Finland, as a small open economy, has received limited attention in prior
research, even though examining the effects of monetary policy in this context can be
particularly insightful. Unlike other Nordic countries, Finland does not have its own central
bank. This means that the monetary policy it experiences may not always align with the
domestic economic conditions or the financial situations of Finnish firms. Moreover, it is
notable that in Finland, loans are far more commonly tied to floating interest rates compared
to larger Central European economies, which makes the realization of interest rate risk more

pronounced across the national economy (Hirvonen, 2024).

The study also excludes the potential effects of other than interest rate derivatives on firm
value. Thus, firms that use, for example, currency derivatives but not interest rate derivatives
are not classified as hedging firms within this research. This restriction aims to isolate the
specific effect of interest rate derivatives on firm value without the confounding influence

of other derivative instruments. However, for future research, it could be particularly
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interesting to extend the analysis to include other types of derivatives, such as currency or

commodity contracts.

This study measures firm value using Tobin’s Q. Tobin’s Q can be influenced by short-term
market fluctuations and accounting-based valuation effects, which may distort its reflection
of long-term firm performance. In addition, the binary variable representing derivative usage

does not fully capture the effectiveness or scope of a firm’s hedging strategy.

The study employs an OLS regression model, which is based on specific underlying
assumptions like linearity, homoscedasticity and normality. Therefore, the results should be
considered valid only if these assumptions hold. It is also important to acknowledge that
potential endogeneity between variables cannot be entirely ruled out. For instance, firms
with higher market value also have greater capacity and expertise to manage derivative
instruments effectively. Similarly, companies with higher leverage are typically more
sensitive to interest rate risk, which in turn increases their incentive to engage in hedging

activities.

1.3 Thesis structure

The structure of this thesis is designed to go logically from theoretical foundations to
empirical analysis and conclusions. Chapter 1 presents the research topic, outlines the
objectives and research questions and defines the scope and limitations of the study. Chapter
2 introduces the theoretical framework by debating derivatives and the interest rate
environment. It examines interest rate derivatives as instruments of corporate risk
management, the motives behind their use, and the connection between interest rate

fluctuations and corporate valuation.

Chapter 3 provides a comprehensive literature review. It summarises the theoretical and
empirical findings on the relationship between derivative usage and firm value, as well as
the moderating role of interest rate conditions. The chapter concludes by identifying the
research gap and formulating the hypotheses for empirical testing. Chapter 4 discusses about
the data and methodology used in the analysis, including variable definitions and
econometric procedures. Chapter 5 presents the empirical results in the context of prior

literature, while chapter 6 concludes the thesis by summarizing the key findings, discussing
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their implications for corporate financial management, and suggesting directions for future

research.
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2 Derivatives and interest rate environment

This section will address the theoretical framework and defines the key concepts and terms.
This study’s theoretical framework focuses on derivatives, interest rate risk, and the interest
rate cycle, as well as their impact on the development of firm value. It examines how
fluctuations in interest rates can influence corporate financing decisions, investment
behaviour, and ultimately the market valuation of firms. This section also provides a
justification for the choice of the measure used to assess firm value, explaining why Tobin’s
Q is particularly suitable for capturing both market-based and accounting-based aspects of a

company’s value.

2.1 Interest rate derivatives as risk management instruments

Derivatives are financial contracts whose worth is derived from the performance of an
underlying asset or variable. Such instruments may be tied to equities, interest rates, or any
other asset or factor that has a market value. (Hull 2018, 23) Derivatives can form an
fundamental part of a company’s risk management strategy and usually they are utilized in
hedging against different kinds of market risks. The following section discusses the use of

derivatives as a tool for corporate risk management.

2.1.1 Types of derivatives

As mentioned, a derivative can be linked to almost any underlying asset that has a market
value, allowing it to serve as a flexible instrument for various financial and operational
purposes. In Finnish companies the most utilized derivatives are interest rate and currency
derivatives, which are primarily applied to hedge future cash flows and to protect the value
of a company’s assets from adverse market movements. In addition to securing specific
financial exposures, derivatives might also be employed to safeguard a company’s broader
business operations against fluctuations in key variables affecting its profitability. For
instance, energy companies frequently use electricity price derivatives to stabilize their

revenues in the face of volatile energy markets. Overall, the most common risks that firms
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seek to hedge against through derivative instruments are interest rate risk and currency risk

(El-Masry, 2006). Next, the most common interest rate derivatives are presented.

Swaps

When a company seeks to manage its debt and interest rate risk, one of the most common
derivative instruments used is the interest rate swap. Swaps enable firms to stabilize their
interest expenses and reduce uncertainty associated with future rate movements (El-Masry,
2006). In practice, swap is a financial contract where two counterparties agree to exchange
interest-related cash flows under predefined terms, typically converting fixed-rate payments

into floating ones, or vice versa.

With a fixed-rate swap, a company can secure its interest costs and protect itself against
rising rates. Then again, a floating-rate swap is used when a decline in interest rates is
expected (Hull, 2018, 174-179). Swaps are independent financial contracts and are therefore
distinct from traditional interest rate hedging instruments such as caps or collars. Through
an interest rate swap, a firm can adjust and optimize its interest rate exposure without making
structural changes to its underlying debt portfolio. An interest rate swap between two
hypothetical companies is illustrated in Figure 2. One of the parties is a financial institution,

as companies rarely enter an interest rate swap without such an intermediary. (Figure 2)

2,885 % 2,915 %
-« «— 7 |

31%
. FINANCIAL
e
COMPANY X INSTITUTION| COMPANY Y I E ribor + 0,2 %

Euribor Euribor

Figure 2. lllustration of swap contract between Company x and Company Y with 3 bps
spread (Hull, 2018, 179)

Initially, both companies had independently arranged their financing, with Company X
borrowing at a fixed interest rate of 3.1% and Company Y at a floating rate of Euribor +
0.2%. With an interest rate swap, the two firms are able to exchange their fixed and floating

rate obligations. Under the swap agreement, Company Y continues to pay Euribor + 0.2%
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to its external borrower, while simultaneously receiving Euribor and paying a fixed rate of
2.915% through the swap. This results in an effective net interest rate of 3.115% for the
company. Conversely, Company X continues to pay its external borrower a fixed rate of
3.1% and, through the swap arrangement, pays Euribor while receiving a fixed rate of
2.885%, yielding an effective net interest rate of Euribor + 0.215%. Both companies are
required to pay a fee of 1.5 basis points to the third-party intermediary, typically a financial
institution, which assumes the associated default risk on behalf of both parties. As a result,

Company X has floating rate and Company Y has fixed rate.

Options

Unlike other derivatives, options do not obligate the parties to act but instead give the right
to do a transaction in the underlying asset at a predetermined price. Options help manage
interest rate risk while still allowing the company to benefit if rates move in its favour.
However, they are generally more expensive hedging instruments compared to, for example,
interest rate swaps. (Hull, 2018, 30—32) When discussing options, the terms call and put are
typically used. A put option gives its holder the right to sell the asset at a agreed price,
whereas a call option grants the right to purchase it. It is important to emphasize that this
constitutes a right, not an obligation. Options are also classified as American or European,
which does not refer to geography but rather to the timing of exercise. American options are
the most common type, and they can be exercised at any point before the maturity. Then

again, European options can only be exercised at maturity. (Hull, 2018, 30-31)

In the context of interest rate options, one of the most common instruments is a cap. An
interest rate cap defines a maximum interest rate, allowing the borrower to benefit from
lower rates while limiting exposure to rising rates. The borrower pays a premium for the cap,
effectively purchasing the right to lock in the maximum interest rate. When aiming to do a
collar, the minimum interest rate is set by a floor. In this case, the premium for the cap is

offset by the interest paid at the floor rate. (Beinker & Deutsch, 2019, 62—-63)
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Forwards and futures

Forwards and futures are derivative instruments like options in that they allow the price of
an underlying asset to be locked in for a future date. However, both contracts are binding
agreements for the involved parties and therefore do not include the optionality feature like
in options (Bodie, Kane, & Marcus, 2018, 747-748). When a company aims to achieve short-
term interest rate hedging or to improve cash flow predictability, it can utilize forwards or
futures. These instruments are particularly useful for firms with stable and recurring cash
flows, as they help reduce or eliminate uncertainty related to interest expenses (El-Masry,

2006).

A forward or futures contract can be established on any underlying asset. While forwards
and futures are similar in nature, their implementation differs slightly. The most significant
distinction between the two lies in their settlement process. Forwards are customized, over-
the-counter agreements, whereas futures are highly standardized contracts traded on
organized exchanges (Hull 2018, 137). This means that the terms of a forward, such as price,
maturity, and contract size, are fully negotiated between the parties, while the characteristics
of a futures contract are determined by the market’s standard specifications. In addition,
futures are settled daily to market, while forwards are settled only on the contract’s maturity

date (Bodie, Kane, & Marcus, 2018, 755).

Interest rate risk manifests not only through increased interest expenses but also through
declines in the value of financial assets. Forwards and futures can therefore also be used to
protect the value of investment portfolios or to secure returns. Nevertheless, the primary
purpose of interest rate forwards and futures is to hedge against the impact of interest rate

volatility.

2.1.2 Corporate motives for using interest rate derivatives

Although this study focuses on derivatives used for hedging interest upside rate risk, it is
important to recognize the other reasons behind the use of derivatives. It is challenging to
determine the company’s true motives for employing these instruments, because there might

be several reasons. This chapter introduces three most common reasons to use interest rate
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derivatives, which are hedging and risk management, cost of capital and financial efficiency

and speculative use.

Most studies agree that the most common motive for the use of interest rate derivatives lies
in risk management, especially in the mitigation of exposure to changes in interest rates.
Firms employ these instruments primarily to stabilize cash flows, secure revenues, and
manage the effects of interest rate volatility, which can significantly influence both operating
costs and overall firm value. Changes in interest rates can directly affect a company’s
financial performance through increased financing expenses, reduced investment capacity,

or valuation changes in interest-sensitive assets and liabilities.

In theory, derivatives help firms adjust their interest rate exposure by effectively converting
debt into fixed or floating rate form. Importantly, derivatives provide this flexibility without
the need for issuing new debt or restructuring existing financing arrangements. (Hull 2018,
23-28) Derivatives are often conceptualized as a form of financial insurance. While they do
not eliminate risk entirely, they make it more tolerable, measurable, and predictable. This
risk-mitigation function can be particularly valuable in uncertain or volatile interest rate
environments, where sudden fluctuations could otherwise disrupt a company’s financial
planning or profitability. Bartram (2017) emphasizes that there is little empirical evidence
suggesting that firms employ derivatives for speculative purposes. Instead, the majority of
corporate derivative usage is aimed at reducing uncertainty, protecting expected cash flows,
and ensuring smoother financial performance over time. This can lead to improved credit
ratings, lower borrowing costs, and greater investor trust. In this sense, derivatives contribute
not only to immediate financial stability but also to the long-term strengthening of a

company’s financial reputation and resilience. (Bartram, 2017; El-Masry, 2006)

Another motive beyond risk management for using derivatives is the reduction of the cost of
capital and the improvement of financial efficiency. When referring to a company’s cost of
capital, the concept of the Weighted Average Cost of Capital (WACC) is typically used.
WACC serves as a key financial metric through which firms make investment decisions and
evaluate the value of their business operations (Frank & Tao, 2016). In principle, for an
investment to be considered viable, its expected rate of return should exceed the company’s
WACC. Derivatives can influence one component of WACC, namely, the cost of debt, by
enabling firms to lock in interest rates below the prevailing market levels. By doing so,

companies can achieve greater predictability in their financing costs and potentially lower
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their overall cost of capital. (Vengesai, 2025) However, it is important to note that if market
interest rates subsequently decline, a fixed rate secured through derivatives may end up being
higher than the new market rate, thus negating any positive effect on WACC. Despite this
limitation, derivatives provide firms with a more efficient means of forecasting the cost of

debt compared to relying solely on fluctuating market rates.

The third main motive for using derivatives is strategic or speculative use. Although earlier
studies, such as Bartram (2017), indicate that speculative use of derivatives is relatively rare,
it nevertheless serves as a motive for some firms. From a theoretical perspective, speculative
use of derivatives is generally considered irrational unless it is based on tactical forecasts or
a clear informational advantage that justifies taking on additional risk. In speculative
strategies, companies may seek to benefit from anticipated movements in interest rates or
market conditions rather than simply hedge against them. However, unlike hedging, which
aims to reduce volatility and financial uncertainty, speculation introduces additional

exposure and can increase earnings variability. (Vengesai, 2025)

2.2 Interest rate environment and corporate value

Firm value is a widely discussed topic, for which multiple measures and perspectives exist.
There is not universally accepted view of the factors that influence a company’s value. The

following section discusses the theoretical relationship between interest rates and firm value.

2.2.1 Interest rate risk

Interest rates are one of the most widely observed economic indicators and are published
daily. Based on theory, interest rates ate reflection inflation, and they are the price of the
money over time. Usually, interest rates are presented as an annual percentage, which
expresses the cost for a borrower. Both individuals and corporations need to take interest
rates into account in their decisions. Interest rates are the guides for consumption, investing
and saving. (Mishkin 112-120) Interest rate risk arises when an entity takes on debt with a
variable interest rate. Changes in interest rates cause volatility in the borrower’s cash flows

and thus expose the borrower to risk.
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Like interest rates themselves, the risk associated with them is also one of the most common
risks faced by a company. Interest rate risk can materialize through increased interest
expenses, declines in the value of fixed-rate investments, and interest costs on existing
holdings. It is also the only market risk that has indirect effects. (Wolke, 2017, 116-117)
Interest rate risk consists of two components which are fair value risk and cash flow risk.
For non-financial firms, interest rate risk is a broader concept than simply converting floating
rate debt to fixed-rate debt. Cash flow risk arises when changes in interest rates directly
affect a company’s cash inflows or outflows, such as higher interest expenses resulting from
rising rates. On the other hand, fair value risk refers to how changes in interest rates alter the
market valuation of a firm’s fixed-rate assets and liabilities. Both types of risk influence the
company’s capability to borrow and overall financial stability. (Hecht 2019) That said,
hedging with derivatives directly reduces cash flow risk by changing floating rate debt into
fixed-rate obligations. However, this simultaneously increases the proportion of fixed-rate
exposure and, consequently, the firm’s fair value risk. For this reason, it is both interesting
and relevant to examine the impact of interest rate hedging on firm value in the context of a
changing interest rate environment. However, it is important to consider that the use of
derivatives does not eliminate interest rate risk entirely but rather primarily mitigates upward
risk. Downward risk remains, as firms lock in interest rates at a predetermined level and

therefore cannot benefit from declining interest rates.

2.2.2 Corporate valuation and interest rate changes

When examining firm value, it is important to recognize the multidimensional nature of the
concept. A company’s value may be assessed on a purely accounting basis, referred to as
book value, or it might be represented by its market value. Market value is typically reflected
in the prevailing stock price and reflects investors believes of the company’s future
prospects. More frequently, Firm value is commonly measured as the present value of future
cash flows, discounted using the firm’s cost of debt (Brealey, Myers, & Allen, 2023, 56—
67). In the context of this study, firm value is measured using the Tobin’s Q ratio, which

integrates both market-based data and accounting valuations.
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Tobin’s Q is a market-based proxy of firm value. It is calculated by dividing the sum of a
company’s market value and debt by its book value of assets. Despite the limitation that
accounting values do not capture assets’ true economic worth, the ratio continues to be
widely applied as a proxy for firm value. La Porta, Lopez-de-Silanes, Shleifer, and Vishny
(2002) used Tobin’s Q to examine the impact of investor protection on firm value. Du (2020)
studied the effect of marketing expenditures on firm value. Chi (2010) explored the
connection between ownership structure and firm value. All these studies are using Tobin’s
Q as a proxy for value. Similarly, Anderson, Fornella and Mazvancheryl (2004) supports
Tobin’s Q as a valid measure of value. Despite its minor limitations, Tobin’s Q is a forward-
looking measure that emphasizes expected future performance rather than historical data. It
is also adjusted to reduce the weight of accounting values, making it suitable for comparisons
across firms and industries. This characteristic enhances its relevance as a metric in studies
examining how various corporate decisions, strategies, or external factors influence firm
value. (Anderson, Fornella and Mazvancheryl 2004) Tobin’s Q allows the study to combine
market expectations and accounting data, offering a comprehensive perspective on how

financial decisions influence firm value.

The impact of interest rates on Tobin’s Q occurs both directly and indirectly, particularly in
relation to changes in monetary policy rates. As mentioned earlier, the Finnish market is
influenced by the European Central Bank’s policy and deposit rates, which affect market
interest rates. Changes in monetary policy that influence interest rates are typically
transmitted to stock prices and overall market valuations. Fluctuations in stock prices
directly affect Tobin’s Q, because changes in a company’s market value alter the ratio. This,
in turn, might influence corporate investment and financing decisions. According to
empirical research, a one percent increase in Tobin’s Q leads to approximately a one percent
increase in corporate investments. (Jeenas ja Lagos 2022) According to Jeenas and Lagos
(2022), this mechanism can explain up to one-third of the total response of investments to
monetary policy changes. However, Mendieta-Mufioz (2024) notes that this relationship is

not stable and often varies depending on broader economic conditions. Li (2021) emphasizes
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the significance of rapid interest rate changes resulting from external shocks, which are

considered to have a substantial effect on Tobin’s Q.

As noted, changes in interest rates can create volatility in Tobin’s Q, which in this context
reflects firm value and might influence corporate investment and financing decisions. This
study focuses on examining whether the use of interest rate derivatives can mitigate such

volatility and help maintain more stable growth in firm value.
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3 Literature review of derivatives and firm value

This literature review examines the relationship between firm value and interest rate
derivatives, drawing on both theoretical and empirical research. The use of derivatives has
become increasingly visible over recent decades, largely due to improved data availability
and transparency. However, a unified academic consensus on the effect of derivatives on
firm value remains absent, as existing findings are often inconsistent. Bartram, Brown and
Conrad (2011) argue that firms primarily employ derivatives for risk-hedging purposes, and
that derivative users tend to exhibit lower systematic and total risk compared to non-users.
Nevertheless, their study found a positive correlation between derivative usage and firm
value. However, the relationship was influenced by several other firm-specific factors that
can affect the strength and consistency of the results. In contrast, Fauver and Naranjo (2010)
suggest that derivatives can enhance firm value, particularly in firms with low agency costs,
whereas high agency costs often hinder the efficient use of hedging instruments. The
following section discusses the theory and results of previous empirical studies in greater

detail.

3.1 Theoretical relationship

Much of the theoretical reasoning concerning the relationship between firm value and the
use of interest rate derivatives is grounded in the work of Modigliani and Miller (1958).
Their theory argues that under conditions of perfect capital markets, firms would have no
motives to engage in risk management activities, because such actions do not affect firm
value. However, Modigliani and Miller (1958) also acknowledge that in the absence of
perfect markets, firms have rational motivations to hedge their interest rate risk. Such
motivations include tax considerations, risk reduction, the expansion of debt capacity, and

factors related to agency theory (Bartram et al., 2011; Figure 3).
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Figure 3. Theoretical connection between hedging with derivatives and firm value. (Froot,

Scharfstein & Stein, 1993, Smith & Stulz, 1985, Jensen & Meckling 1976)

According to Smith and Stulz (1985), firms can achieve significant tax advantages using
derivatives for hedging purposes. Corporate taxation is typically progressive, meaning that
higher levels of income result in proportionally higher tax payments. When a firm
experiences substantial income volatility, it might struggle to implement an optimal tax
strategy. By engaging in hedging activities, firms are able to stabilize their cash flows,
thereby achieving a more predictable and efficient effective tax rate. This stability also
supports the firm’s ability to increase its debt capacity, which in turn allows for greater
interest deductions. Collectively, these effects can have a positive influence on firm value
(Smith & Stulz, 1985). However, Froot, Scharfstein, and Stein (1993) contend that taxation
is not the primary motive for hedging. Instead, they argue that firms hedge primarily to avoid
the high costs associated with external financing. By smoothing internal cash flows, hedging
enables firms to maintain their optimal investment levels and to maximize firm value (Froot,

Scharfstein & Stein, 1993).

According to Jensen and Meckling (1976), the risk of financial distress resulting from
excessive leverage can adversely affect firm value and generate additional costs for the

company. Although reducing leverage could mitigate default risk, doing so would also
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eliminate the tax shield benefit highlighted by Smith and Stulz (1985). Thus, hedging plays
a crucial role in managing default risk by reducing income volatility while preserving the
associated tax advantages (Smith & Stulz, 1985). In addition to the tax and debt-related
benefits, Smith and Stulz (1985) and Froot et al. (1993) emphasize that managerial motives
play a crucial role in determining whether hedging creates or destroys firm value. If
managers are exercising hedging mainly to serve their personal interests or to reduce their
own risk exposure, rather than to maximize shareholder value, the overall firm value can
decline (Smith & Stulz, 1985). When external financing is costly and internal funds are
limited, firms face an underinvestment problem. In such cases, hedging can help secure
sufficient internal liquidity, allowing the firm to invest positive-NPV projects even when
external financing conditions are unfavourable (Froot et al. 1993). Agency theory therefore
extends naturally to the context of hedging and firm value. Both Smith and Stulz (1985) and
Froot et al. (1993) argue that effective hedging policies should be carefully aligned and
balanced between the interests of management and shareholders to ensure value creation

rather than value destruction.

In summary, theoretical literature suggests that hedging with derivatives is correlated with
firm value. When derivatives are used effectively, they can even enhance firm value.
However, if derivatives are used improperly or for speculative purposes without a clear risk
management rationale, their impact can turn negative and diminish firm value. Therefore,
the use of derivatives does not automatically increase or decrease firm value. The key
determinant is their purpose and the strategic manner in which they are implemented as part

of the firm’s overall risk management approach.

3.2 Empirical evidence

Many studies have looked for to determine whether there is a significant relationship
between hedging with interest rates derivatives and firm value, and whether the application
of hedging instruments has a measurable effect on valuation outcomes. According to
McKinsey & Company (Koller, Goedhart, & Wessels 2020), firm value can ultimately be
increased only by enhancing cash flows. This means that value creation for shareholders
arises solely from capital that is currently invested and capable of generating future returns.

Previous research can be clearly divided into three categories, which are studies that find a



25

positive relationship between derivative use and firm value, negative correlation between
those two, and those that highlight contextual factors such as regional differences or overall

market conditions as key determinants influencing the relationship.

Several empirical studies have found a contextual relationship between hedging and firm
value. When taking a derivative position, firm can improve its risk and credit profile, thereby
enhancing its borrowing capacity. Graham and Rogers (2002), using an OLS regression
model, found that by strengthening their credit position and enabling greater debt capacity
by hedging, firms can grow their value by approximately 1.1 percent and benefit from tax
advantages. The study by Belghitar, Clark, and Judge (2008) also supports the view that the
use of interest rate derivatives can enhance a firm’s debt capacity, thereby serving as a value-
enhancing factor. Their findings indicate that the benefits of interest rate hedging are nearly
six times greater than those of currency hedging. On average, interest rate hedging increases
a company’s borrowing capacity by 3—6% of its market value. Thus, interest rate hedging
contributes to greater debt capacity, improved creditworthiness, and enhanced tax shield
benefits. (Belghitar, Clark & Judge, 2008) In accordance with financial theory, these

elements can strengthen firm value when employed effectively.

Bartram et al. (2011) conducted an international study examining the impact of derivatives
on firm risk and value. Their data covered 47 countries, making their research both
comprehensive and significant. They identified a weak yet statistically significant positive
correlation between derivative usage and Tobin’s Q. According to their findings, firms
utilizing derivatives exhibited higher firm value compared to non-hedging firms. Still, this
relationship required further differentiation by geographic region and prevailing market
conditions. Their results also indicate that the value-enhancing effects of derivatives are
more pronounced during periods of economic downturn, supporting the idea that firms

primarily hedge against downside risk. (Bartram et al. 2011)

Then again, Geyer-Klingeberg (2020) studied the relationship between derivative usage and
firm valuation, measured using an index based on Tobin’s Q and the market-to-book ratio.
The study found that the use of interest rate derivatives was associated with a 0,8% lower
firm value, particularly among companies with elevated leverage and markable exposure to
changes in the interest rates. The results of the study show that interest rate hedging does not
necessarily increase firm value and may even reduce it. Value enhancement could only be

expected in situations where interest rate exposure is exceptionally high, markets are
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underdeveloped, or the firm faces difficulties in transferring interest rate costs and risks

elsewhere. (Geyer-Klingeberg, 2020)

Similar to Geyer-Klingeberg (2020), Bassler, Conlon, and Huan (2019) also argue that the
positive correlation between hedging and firm value applies primarily to currency hedging,
while the benefits of interest rate hedging appear to be limited. Furthermore, Bassler et al.
(2019) emphasize the role of economic uncertainty in value development, suggesting that
hedging contributes more positively to firm value during periods of economic instability.
Similarly, Ahmed, Fairchild, and Guney (2019) find a positive correlation between currency
hedging and firm value, but a negative or statistically insignificant relationship for interest
rate hedging. They also emphasize the influence of economic crises on this relationship, as
well as the significant role of managerial decisions in determining the effectiveness of
hedging activities. (Ahmed, Fairchild and Guney 2019) However, Bartram, Brown, and
Fehle (2009) concluded that interest rate derivatives are creating a positive impact on firm
value, unlike currency derivatives. Therefore, it can be stated that no clear or consistent

direction has been established between different types of derivatives.

On the other hand, Fauver and Naranjo (2008) argue that the most significant factor
influencing this relationship is the presence of agency issues. When agency costs are high
and monitoring mechanisms are weak, hedging with derivatives tends to reduce firm value.
(Fauver & Naranjo, 2008) Ayadi, Cyr, Lazrak, and Lu (2024) also argue that ineffective risk
management policies, agency problems, and weak corporate governance are key factors
behind the value loss associated with derivative use. Their study, based on data from
developed countries, shows that the use of interest rate derivatives is linked to a decline in
firm value. On average, firms engaging in interest rate hedging experience a 5.1% decrease
in Tobin’s Q. Moreover, the conclusion of derivative use does not reverse this effect, but
instead, it leads to an additional average decrease of 2.2% in firm value. (Ayadi, Cyr, Lazrak,
& Lu, 2024) Therefore, it can be concluded that the theoretical factors discussed play a
crucial role in determining whether interest rate hedging leads to an increase or a decline in

firm value.

Empirical literature on this topic is highly divided, with results fluctuating between positive
and negative outcomes. It is noteworthy that the majority of studies conclude that interest

rate derivatives tend to have a negative impact on firm value. In cases where a positive
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relationship is found, it is usually supported by other factors, such as geographical location

or the prevailing economic conditions.

3.3 The impact of interest rate environment

As established in part 2.2.2, changes in interest rates affect firm valuation through influence
on stock prices, borrowing costs, and investment behaviour. Rising interest rates typically
increase financing costs and discount rates, thereby reducing market valuations and Tobin’s
Q. In this context, interest rate derivatives can act as stabilizing instruments that mitigate

valuation volatility and sustain firm value during periods of monetary tightening.

Empirical findings show that the influence of derivative usage on firm value rather depends
on the broader macroeconomic environment. Bartram, Brown, and Conrad (2011)
mentioned that the value-enhancing effects of derivatives are more evident during economic
downturns. That suggests that hedging provides greater benefits in unfavourable market
conditions. Also Bassler et al. (2019) as well as Ahmed et al. (2019) argue that heightened
economic uncertainty amplifies the positive role of hedging by stabilizing internal cash flows
and securing firms’ ability to invest. These conclusions align with the theoretical framework
of Froot, Scharfstein, and Stein (1993), who propose that hedging adds value mainly by
ensuring liquidity for profitable investments when access to external capital becomes
expensive. In contrast, Geyer-Klingeberg (2020) finds that when firms face substantial
interest rate exposure and maintain high leverage levels, the costs associated with derivative

positions can outweigh their benefits. This could potentially lead to a reduction in firm value.

While interest rate derivatives can act as valuable tools for stabilizing firm value during
changing economic conditions, their overall effect is highly situational. The empirical
literature consistently shows that derivatives tend to enhance firm value when used
strategically during periods of financial uncertainty or limited capital access. Still, when
firms are heavily leveraged or face substantial interest rate exposure, the costs of maintaining

derivative positions can outweigh their potential advantages.
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3.4 Research gap and hypotheses

Despite the prior literature on derivatives and firm value, only a limited number of studies
have explicitly examined how the interest rate environment moderates this relationship.
Most prior research focuses on cross-sectional differences across firms or regions while the
influence of monetary policy cycles remains underexplored. This study contributes to the
literature by investigating how the effects of interest rate derivatives on firm value differ

between periods of stable and rising interest rates.
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Figure 4. Empirical and theoretical findings from previous literature and research gap.

Figure 4 illustrates the empirical and theoretical framework underlying this study,
highlighting how the use of interest rate derivatives influence firm value through several
factors. The model unites the main theoretical elements discussed earlier, which are agency
costs, debt capacity, and tax efficiency, and links them with contextual determinants such as
leverage, the economic cycle, and the prevailing interest rate environment. Together, these
elements form the basis for understanding how and under what conditions the use of interest

rate derivatives can create either higher or lower firm value.

Much of prior research has concentrated on firm-specific determinants such as agency costs,
corporate governance quality, and capital structure (Smith & Stulz, 1985; Froot, Scharfstein
& Stein, 1993; Bartram, Brown & Conrad, 2011). Relatively few studies have explicitly
analysed how external macroeconomic factors, particularly shifts in the interest rate

environment, affect this relationship. The interest rate environment is expected to moderate
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the value implications of hedging, as shown in Figure 4. During periods of rising interest
rates, derivatives can serve as an important stabilizing tool by protecting firms from higher
financing costs and potential valuation losses. In contrast, when interest rates remain stable
or decline, the benefits of hedging are limited, and transaction costs or misaligned strategies
may even reduce firm value. It is also important to consider the fluctuations in the market
value of derivatives, as well as their transaction costs, which not necessarily move in line

with overall market conditions.

This research gap highlights the need to explore not only whether interest rate derivatives
contribute to firm value but also how this contribution varies across different monetary
conditions. Most existing empirical studies treat the effect of derivative use as constant over
time, implicitly assuming that the benefits of hedging are independent of changes in the
broader economic environment. This study aims to address that limitation in Finland by
distinguishing between periods of steady and rising interest rates and by examining how

firm-specific characteristics interact with macro-level conditions to shape value outcomes.

Theoretical research argues that derivatives increase firm value only when the firm is truly
exposed to the risk being hedged (Froot, Scharfstein & Stein 1993). In many cases, the costs
of using derivatives can also outweigh their benefits. During periods of stable interest rates,
firms must pay a premium for derivatives even if the risk does not materialize (Geyer-
Klingeberg 2020; Bassler et al. 2019). In addition, when interest rates are rising, the fixed
rate is usually higher than markets rates. This causes increased interest rate expenses. Based
on this, first hypothesis predicts that during stable or declining interest rates, the correlation

between derivatives and firm value is negative.

H1: During periods of stable or declining interest rates, the use of interest rate derivatives

is negatively associated with firm value.

Previous research suggests that the impact on value when hedging depends strongly on the
underlying risk environment (Froot, Scharfstein & Stein, 1993). When the interest rate
environment is stable or declining, hedging provides only limited benefits. In contrast,
during periods of rising interest rates, hedging can help offset increasing financing costs and
fluctuations in firm value. This shows that the relationship between firm value and hedging

is not constant over time, but varies according to broader conditions, such as monetary
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policy. Based on this reasoning, hypothesis 2 predicts that valuation differences between

hedgers and non-hedgers are greater during periods of rising interest rates.

H2: The difference in firm value between derivative users and non-users is greater during

stable or declining interest rate periods than during rising interest rate periods.

As the theoretical framework and prior research highlight, interest rate derivatives can help
stabilize cash flows and protect firms from rising financing costs (Bartram et al. 2011; Hull
2018, 23-25). Empirical findings also show that in theory, companies holding derivatives
during times of rising interest rates could maintain more stable valuation and increase firm
value (Bartram et al. 2011). Based on the theory, the third hypothesis therefore supports a
positive association between interest rate derivatives and firm value during periods of rising
interest rates, even though only limited research has focused specifically on the interest rate

environment.

H3: During periods of rising interest rates, the use of interest rate derivatives is positively

associated with firm value.

When the interest rate environment is rising, firms that rely on floating rate debt face
increasing interest expenses and valuation pressure. It is not entirely clear whether the use
of derivatives for hedging is perceived as excessive risk aversion or as smart interest rate
policy. Even so, previous research shows that hedging firms tend to experience greater value
appreciation compared to non-hedging firms. For this reason, hypothesis 4 predicts that firms
that do not use interest rate derivatives experience larger declines in firm value during

periods of rising interest rates than firms that hedge their interest rate risk.

H4: Firms without derivatives experience larger declines in firm value when interest rates

rise compared to firms that use derivatives.

Firms with higher leverage face greater interest rate risk because floating rate debt exposes
them to fluctuations in cash flows. According to theoretical models, hedging in highly
leveraged firms stabilizes cash flows, reduces default risk, and preserves the tax benefits
associated with debt (Smith & Stulz, 1985; Froot et al., 1993). Several studies that have
found a positive relationship with firm value also emphasize the role of high leverage. This
leads to the fifth hypothesis, which argues that firms with higher leverage experience greater

benefits when interest rates rise.
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H5: Highly leveraged firms experience stronger benefits from using interest rate derivatives,

especially during rising interest rate periods.

In addition to firm size and leverage, research also shows that industry characteristics matter
when examining the impact of derivatives on firm value. The value effects of interest rate
hedging are not universal across industries (Bartram et al., 2011; Bassler et al., 2019). For
example, an energy company hedges against changes in commodity prices such as oil or
energy, whereas in other industries the same type of risk wont be relevant. The final
hypothesis therefore assumes that results differ across industries. This hypothesis does not
imply a specific direction of the effect but assumes heterogeneity in the valuation of

derivative use across industries.

H6: The association between interest rate derivative use and firm value differs across

industry sectors.

For each hypothesis, a corresponding null hypothesis is defined. The null hypotheses state
that no statistically significant relationship is observed between interest rate derivative use
and firm value, and that this relationship does not vary across interest rate environments,

leverage levels, or industries.

HO:: There is no association between derivative use and firm value during stable or

declining interest rate periods.

HO:: The association between derivative use and firm value does not differ across interest

rate environments.
HOs: During rising interest rate periods, derivative use is not associated with firm value.

HOq+: Firms without derivatives do not experience larger valuation changes than derivative

users when interest rates rise.
HOs: Leverage does not moderate the association between derivative use and firm value.
HOs: The association between derivative use and firm value does not differ across industries.

This thesis’s hypotheses reflect the multi-dimensional nature of the relationship between
derivative use and firm value. Hypotheses H1-H4 directly address the first two research
questions by distinguishing the effect of interest rate derivative use on firm value across

different interest rate environments. Hypotheses HS and H6, in turn, examine the moderating



32

roles of leverage and industry characteristics, thereby responding to research question 3.
Together, these hypotheses aim to capture both the direct and conditional impacts of
derivative use on firm value and to provide new empirical evidence on how changes in the

interest rate environment shape the effectiveness of corporate hedging strategies.
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4 Data and methodology

This section addresses the data utilized in the study, its gathering process, and the research
methods employed. The study applies linear regression analysis to answer the research

questions presented in section 1.

4.1 Data and variables

The data used in this study consists of annual financial figures for 30 Finnish non-financial
listed companies covering the period from 2015 to 2024. The sample was selected from
companies listed on the OMX Helsinki Mid Cap and Large Cap indices. Financial
institutions and firms that were not continuously listed throughout the study period were
excluded from the sample. In total, the dataset contains 300 observations. The sample is split
into two groups according to the prevailing interest rate environment, based on whether the
interest rates were rising or not. The first group covers the years 2015 to 2021, and it
represents a period of non-rising interest rates. Then again, the second group covers the years
2022 to 2024 and represents a period of rising interest rates. The classification was
determined using the annual average change in the European Central Bank (ECB) deposit

facility rate.

The study period goes from 2015 to 2024, covering the most recent decade while purposely
excluding the recovery phases following the global financial crisis and the euro area
sovereign debt crisis. At the same time, the period captures several major economic shocks,
including the COVID-19 pandemic and the Ukraine crisis. A ten-year observation window
is commonly employed in this kind of empirical studies, as it balances recency with
sufficient time variation, and has similarly been adopted by Ayadi et al. (2024), Phan,
Nguyen, and Faff (2014), as well as Butt, Rizavi, Nazir, and Shahzad (2022).

The main variables of interest are firm value measured using Tobin’s Q and the use of
derivatives. In addition, several control variables are included, such as the firm’s industry
sector and size measured by market capitalization. Also, profitability measured by ROA is
included. Tobin’s Q is obtained by summing the market value of equity and total debt and

dividing the result by total assets. The financial data was collected from the London Stock
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Exchange Group (LSEG) database on an annual basis, and all values represent figures at the
end of each fiscal year. Information regarding the use of derivatives was collected manually
from company annual reports and recorded as a binary variable. A binary variable was
chosen to measure derivative usage in order to ensure data quality. Differences in firms’
methods of valuing the market or notional amounts of derivatives could cause measurement
errors into the dataset. Therefore, hedge ratios or the size of derivative positions are not
considered in this study, even though their inclusion could potentially lead to more precise
results. Ayadi et al. (2024) and Bartram et al. (2011) similarly employ a binary variable
based on firms’ disclosures, collected through automated methods. In this study, derivative
use is coded as one if a firm holds interest rate swaps, options, or other interest rate
derivatives during the reporting year, and zero otherwise. Currency derivatives are not

included in the analysis.

As mentioned earlier, the dataset was divided into two groups according to the interest rate

environment. Each group was then divided into two portfolios as follows:

A) includes firms using derivatives

B) includes firms not using derivatives.

Group 1 represents the non-rising interest rate environment, and it includes 210 firm-year
observations from 2015 to 2021. 140 of observations belong to Portfolio A and 70 to
Portfolio B. During this period, the ECB deposit rate was on average either declining or
stable. Group 2 then again represents the rising interest rate environment, and it consists of
90 firm-year observations from 2022 to 2024. 58 of the observations belong to Portfolio A

and 32 to Portfolio B. During this period, the ECB deposit rate was on average increasing.

Tables 1 and 2 report descriptive statistics for the firms in this sample, categorized into two
groups according to the prevailing interest rate environment. Within each group, firms are
further categorized according to whether they report using interest rate derivatives (Portfolio
A) or not (Portfolio B). The variables analysed include Tobin’s Q, debt ratio and market

value.
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Table 1. Descriptive statistics from group 1.

Group 1. stable interest rates Variable Mean Median Std. Deviation min max
Tobin's Q 1.162 1.0079 0.645 0.213 4.768
Derivative user (portfolio a) |Debt Ratio 23.3% 22.5% 12.0% 0.5% 69.4%
Market value (M€) 4711 2073 5516 122 23861

Tobin's Q 1.799 1.292 1.287 0.407 6.352
No derivatives (portfolio b) |Debt Ratio 29.8% 31.3% 16.5% 0.6% 64.6%
Market value (M€) 4966 677 9944 74 45507

During the period of stable interest rates, derivative users experience a substantially lower
mean Tobin’s Q (1.162) compared to non-users (1.799). This suggests that firms employing
derivatives might be more risk-averse or operate in sectors with more stable cash flows and
lower market valuations. However, the large standard deviation for non-users (1.287)
indicates considerable heterogeneity among firms that do not hedge. Debt ratios are notably
lower among derivative users (23.3%) relative to non-users (29.8%), implying that hedging
enables more conservative capital structures or that firms with lower leverage perceive less
need to hedge. Market value distributions are highly skewed in both groups, as shown by the
large differences between the mean and median values, reflecting a few very large firms

within the sample. (Table 1)

Table 2. Descriptive statistics from group 2.

Group 2. rising interest rates Variable Mean Median Std. Deviation min max
Tobin's Q 1.003 0.942 0.448 0.298 2.550
Derivative user (portfolio a) |Debt Ratio 28.71% 28.5% 12.6% 7.4% 63.6%
Market value (M€) 4676 2638 4772 194 18179

Tobin's Q 1.600 1.011 1.150 0.603 5.018
No derivatives (portfolio b) |Debt Ratio 31,0 % 28.8% 18.5% 0.8% 61.2%
Market value (M€) 4211 537 7182 160 24776

In the rising interest rate environment, Tobin’s Q values decline for both groups, consistent
with the notion that higher rates depress firm valuations. However, the magnitude of this
decline differs across portfolios. Derivative users have an average Tobin’s Q of 1.003, while
non-users reach 1.600. This pattern mirrors the earlier period but with a smaller gap,

suggesting that hedging firms experience more stable valuations amid rising rates, whereas
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non-users faced sharper valuation swings. Interestingly, the standard deviation of Tobin’s Q
among derivative users (0.448) is significantly smaller than for non-users (1.150),
reinforcing the view that derivative use may smooth firm value volatility. Debt ratios remain
slightly lower among derivative users (28.71%) than non-users (31.0%), consistent with the
interpretation that hedging supports more prudent leverage management. Market values are
again highly scattered, with derivative users maintaining slightly higher median and mean

figures, suggesting that bigger companies are more likely to hedge. (Table 2)

Overall, these descriptive results imply that while derivative users generally exhibit lower
mean Tobin’s Q values, their valuations are more stable and less volatile across interest rate
regimes. The narrower dispersion in Tobin’s Q among hedgers supports the theoretical
expectation that interest rate derivatives help stabilize firm value by mitigating exposure to
rate fluctuations. These preliminary findings motivate further econometric testing to
examine whether the observed patterns hold after controlling for firm size, leverage, and

other firm-specific factors.

4.1.1 Definition of the interest rate environment

The interest rate environment is represented by a binary variable, “Rising”. The variable
equals 1 in years when the ECB deposit rate increased compared to the previous year, and 0
otherwise. This distinction is economically justified because the direction of interest rate
movements might be more relevant for corporates decisions than small changes in the
interest rate level. Rising interest rate periods typically involve increasing financing costs,
higher interest expenses on floating rate debt, and greater uncertainty of future cash flows.
This all exposes firms to interest rate risk. On the other hand, when interest rate risk is not
heightened, the possible advantage from hedging is limited. This could be the situation with

declining or stable interest rates.

Although interest rates are usually described as continuous variables, this study utilizes
binary variables. The interest rate environment is captured as a broader macroeconomic
regime, rather than specific interest rate levels. The regime-based version of macroeconomic
conditions is well established in empirical corporate finance. Researchers frequently
distinguish between qualitatively different economic states using dummy variables, like as

crisis versus non-crisis periods (Duchin, Ozbas and Sensoy, 2010; Campello, Graham and
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Harvey, 2010). In addition, Ardagna (2009) classifies monetary policy conditions into
tightening and non-tightening episodes using binary indicators. Consistent with this logic,

the present study models the interest rate environment as a rising versus non-rising regime.

Stable and declining interest rate periods are therefore combined into a single category, as
both reflect environments in which interest rate risk is not increasing and firms face broadly
similar incentives regarding hedging behaviour. This regime-based framework fits well with
how firms make hedging decisions, as these decisions are typically adjusted in response to
major economic changes rather than small or temporary movements in interest rates. The
classification relies on annual movements in the ECB deposit facility rate. It functions as a
central benchmark for financing conditions in Finland because monetary policy is decided

at the euro area level.

Other approaches, such as using continuous interest rate variables or defining multiple
interest rate regimes, were also considered. However, the binary variable provides a more
intuitive economic understanding and is better aligned with the study’s sample size and
research aims. The binary variable enables a clear comparison of derivative use across

distinct interest rate environments.

4.2 Methodology

This study is conducted using a multivariate linear regression, employing a pooled ordinary
least squared (OLS) approach. The linear regression aims to test the six hypotheses proposed
in this research. The dependent variable is firm value, and it is measured by Tobin’s Q. It is
also transformed using the natural logarithm. The logarithmic transformation is applied to
achieve a more symmetric distribution of observations and to approximate a normal
distribution. Additionally, it stabilizes the variance of the variable and thereby supporting
the homoskedasticity assumption of the model. (Ayadi et al. 2024) The regression model in
this study follows the framework of Ayadi et al. (2024), who also examined the relationship
between derivatives and firm value. Ayadi’s et al. (2024) study was focusing on developed

countries. The specific regression model used in this research is presented in equation 2.
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Where Y;; represents Tobin’s Q for firm i at time ¢, acting as a proxy for firm value. X ;; is
a binary variable equal to 1 if firm i employs derivatives at time ¢, and 0 otherwise. X, ;; is
a binary indicator capturing the prevailing ECB interest rate trend, taking the value 1 if
interest rates are rising and O if they are falling or stable. X3 ;; represents the interaction
between derivatives usage and rising interest rates. X, ;; is the natural logarithm of firm i’s
market capitalization, representing firm size, Xs ;¢ is return on assets (ROA), reflecting
profitability, and X, ;; is the debt ratio, capturing financial leverage. To examine whether the
impact of derivatives is changed based on leverage, the model also includes the interaction
term X ;¢, defined as the product of derivative use and the debt ratio. The term J; denotes
industry specific fixed effects, which in this study account for industry across five categories,

while €;; represents the error term.

4.2.1 Model design and justification

The empirical model is designed to examine how the relationship between interest rate
derivative use and firm value varies across different interest rate environments. The analysis
is conducted using a linear regression framework, applying pooled OLS. Regression analysis
makes it possible to identify and evaluate the relationship between the dependent
variable Y and the explanatory variables X. The OLS method has achieved a well-established
status in both theoretical and empirical research, and it is considered one of the most widely
used methodologies in finance. OLS chooses the coefficients that make the predicted values
as close as possible to the observed values. It is important to note that linear regression and
OLS do not require the variables X and Y themselves to exhibit a linear relationship. Instead,

the assumption is that the parameters of the model enter linearly. (Olive 2017, 53—-56)

This study uses a pooled OLS instead of separate regressions for different interest rate
environments to answer the research questions. The pooled model uses both differences
between firms and changes over time. At the same time, it maintains a sufficiently large

number of observations for reliable statistical analysis. Given the relatively small sample
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size and the focus on average effects rather than firm-specific causal relationships, pooled

OLS is an appropriate and efficient method.

The empirical specification adopted in this study is inspired by Ayadi et al. (2024), who
examine the correlation between derivative usage and firm value using a panel regression
framework with Tobin’s Q as the dependent variable. Like Ayadi et al. (2024), this study
employs a pooled regression model where derivative use is captured by a binary indicator
and firm value is modelled as a function of firm size, profitability, leverage, and industry
characteristics. Importantly, Ayadi et al. (2024) emphasize that the valuation effects of
derivatives are conditional on firm characteristics and macroeconomic conditions, which
they capture through interaction terms. Following this approach, this thesis includes
interaction terms to test whether the relationship between derivative use and firm value
changes across different interest rate environments and leverage levels. While Ayadi et al.
(2024) focus on cross-country variation and a broader set of control variables, this study
adapts the modelling strategy to the Finnish context by focusing on interest rate regimes and
applying a more simplified model suitable for the sample size. This alignment ensures
methodological consistency with established literature while allowing the analysis to address

the specific research questions of this study and allows direct testing of the hypotheses.

The hypotheses in this study are designed to examine whether the relationship between
interest rate derivative use and firm value depends on macroeconomic conditions and firm-
specific characteristics. Hypotheses H1 and H3 focus on the direct effect of derivative use
within different interest rate environments, while hypotheses H2 and H4 test whether this

effect differs across environments by using an interaction term.

Hypothesis H1 examines the relationship between interest rate derivative use and firm value
during periods of stable or declining interest rates. This hypothesis is tested using the
coefficient on the derivative-use indicator in the pooled regression model. When an
interaction term between derivative use and the interest rate environment is included, the
coefficient on Derivatives captures the effect of derivative use when the interest rate
indicator equals zero. This approach follows common practice in the literature, where
derivative use is typically measured as a binary variable and its valuation effect is estimated
using Tobin’s Q in pooled or panel regressions (Allayannis and Weston 2001; Bartram et al.

2011; Ayadi et al. 2024).
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Hypotheses H2, H3, and H4 examine whether the effect of derivative use on firm value
changes across interest rate environments. H2 predicts that valuation differences between
hedgers and non-hedgers are greater during periods of rising interest rates. This hypothesis
is examined by including an interaction term between derivative use and the interest rate
indicator. A statistically significant coefficient on the interaction term (Derivatives x Rising)
indicates that the effect of derivative use differs between rising and non-rising interest rate
periods. Therefore, H2 is tested by examining whether the interaction coefficient is
statistically different from zero. This interaction-based approach is commonly used in
empirical research to examine whether economic conditions affect firm behaviour or
outcomes, instead of estimating separate regressions for each regime (Duchin et al., 2010;

Campello et al., 2010; Ardagna, 2009).

Hypothesis H3 predicts a positive relationship between derivative use and firm value during
rising interest rate periods. Since the model includes an interaction term, the effect of
derivative use during rising interest rate periods is obtained by adding the coefficients on
Derivatives and Derivatives x Rising. H3 is then evaluated by testing whether this total effect

is positive and statistically significant.

Hypothesis 4 predicts that firms without interest rate derivatives experience larger declines
in firm value during rising interest rate periods than firms that hedge their interest rate
exposure. This hypothesis is evaluated by comparing the marginal effects of derivative use
across different interest rate regimes. The analysis then examines whether the interaction
term indicates a statistically significant valuation gap between users and non-users when

interest rates rise.

Hypothesis H5 investigates whether the valuation effect of derivative use depends on a
firm’s level of financial leverage. This hypothesis is tested by including an interaction term
between derivative use and the debt ratio. In this specification, the interaction coefficient
shows whether the effect of derivative use on firm value changes as leverage increases. This
approach is consistent with both theory and prior empirical studies, which suggest that
hedging is more valuable for firms facing higher financial risk or higher greater expected
financial distress costs (Smith and Stulz 1985; Froot, Scharfstein and Stein 1993). Empirical
studies have commonly tested this prediction by interacting hedging variables with leverage
or risk measures in pooled or panel regressions (Bartram et al. 2011), and this study follows

the same method.
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Hypothesis H6 tests whether the effect of derivative use on firm value differs across
industries. Instead of running separate regressions for each industry, the model includes
industry fixed effects in the pooled regression. This helps control for differences in firm
value that are related to industry characteristics. Using industry fixed effects is common in
studies on derivatives and firm value, especially when the sample size is too small to estimate
separate industry models (Allayannis & Weston, 2001; Bartram et al., 2011; Ayadi et al.,
2024). Although this approach does not estimate a separate derivative effect for each
industry, it allows the analysis to account for industry-level differences in firm value.
Overall, the empirical approach used in this study closely follows established methods in the
corporate finance literature. By applying a pooled OLS framework with interaction terms
and industry controls, the model allows each hypothesis to be tested in a clear and consistent

way.

4.2.2 Assumptions of OLS

This analysis is grounded in CLRM disturbance assumptions presented by Brooks (2008),
which establishes the conditions under which OLS estimators are BLUE (Best Linear
Unbiased Estimators). The first assumption is E(u;) = 0. It means that the error term has a
zero conditional mean which ensures that the model is correct and is not over- or under-
predicting. The second assumption requires homoskedasticity Var(u;) = 2. It requires the
error variance to be constant across observations. Third assumption is Cov(u;, u;) = 0. This

assumption rules out autocorrelation across observations. The last assumption is
Cov(u;, x;) = 0, which requires that the error term is uncorrelated with the explanatory
variables. This ensures that the regressors are exogenous. Importantly, the CLRM
assumptions does not require normally distributed errors. Normality is an additional
assumption that enables valid hypothesis testing using t- and F-statistics but is not needed
for OLS to be unbiased or BLUE (Brooks 2008). When these assumptions hold, OLS
estimators are unbiased. The model also assumes no perfect multicollinearity among the
regressors, ensuring that each parameter can be uniquely estimated. However, it should be

noted that multicollinearity is not a violation of the CLRM assumptions.

The first assumption states that the error terms must average to zero given the explanatory

variables. This ensures that the model does not consistently overestimate or underestimate
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the dependent variable. This assumption was assessed by calculating the mean of the raw
residuals from the regression models. The average residual was practically zero
(4.56 x 1071°), indicating that the first assumption holds. The residual means were also
computed using robust standard errors, and although the mean increased slightly, it remained

sufficiently close to zero to support the validity of this assumption.

The second assumption of the CLRM requires homoskedasticity, meaning that the variance
of the error term is constant across observations. To examine this, residual-predicted value
scatter plots were made (Figure 5) for derivative users and non-users across rising and stable
interest rate periods. The residuals appear randomly scattered around zero without
systematic patterns. This suggest that the model specification is appropriate. Derivative users
show less variation in residuals, especially during rising interest rate periods, while non-
users exhibit greater variation in stable periods. This pattern is consistent with differences in
valuation stability. To test for heteroskedasticity, the Breusch—Pagan (BP) test is also
performed. For the basic OLS model, the BP statistic was 17.746 (p = 0.1039), indicating no
heteroskedasticity at the 5% risk level. Because firm-level financial data often differ
substantially in size, valuation, and capital structure, some degree of heteroskedasticity is
likely in practice. For this reason, heteroskedasticity robust standard errors are applied
throughout the analysis in order to obtain reliable and consistent statistical inference. Larger
firms tend to exhibit more stable residual variation than smaller firms, which motivates the

use of robust standard errors.

Residuals vs Predicted Values by Hedging and Interest Rate Environment
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Figure 5. Residuals and predicted values by hedging and interest rate environment.
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The third CLRM assumption requires that the error terms are not autocorrelated. This was
tested using the Durbin—Watson (DW) statistic. The test produced a p-value of 0.085,
meaning that at the conventional 5% risk level, the null hypothesis of no autocorrelation
cannot be rejected. Thus, there is no statistical evidence of autocorrelation in the residuals
under the chosen risk level. Although the p-value is close to the 10% threshold, it does not
indicate a violation of the assumption at the standard 5% level typically applied in empirical
research. Although some variables in the model, such as interest rates and firm-level
financial measures, persist over time, this does not automatically mean that the regression
residuals are autocorrelated. Firstly, the analysis uses annual firm-level observations of
Tobin’s Q, which reflects market valuation rather than a purely time-driven macroeconomic
process. Second, the inclusion of a binary interest rate variable captures broad shifts in
monetary conditions, reducing the likelihood that residual serial dependence remains in the
error term. Finally, firm value is influenced by firm-specific fundamentals and market
expectations that vary substantially from year to year, limiting systematic temporal
correlation in residuals. (Gujarati & Porter 2009, 312-343) This confirms that the residuals
behave independently across observations, which supports the validity of the OLS

estimators.

The fourth CLRM assumption requires that the regressors are exogenous, meaning that they
are not correlated with the error term. Violations of this assumption result in endogeneity.
To assess potential model misspecification related to omitted variables, the Ramsey RESET
test was performed. The test produced a statistically significant result (F = 12.06 p < 0.001),
indicating that the model suffers from omitted variable bias, which is a form of endogeneity.
Although this finding suggests potential omitted variable bias, the objective of this study is
to identify conditional associations rather than establish strict causal effects. The inclusion
of key firm-level controls and industry fixed effects mitigates endogeneity concerns, which
are common in empirical corporate finance studies on hedging behaviour. To mitigate these
concerns, the analysis employs robust standard errors and includes key control variables

such as firm size, profitability, leverage, and industry fixed effects.

The fifth CLRM assumption requires that the error terms are normally distributed. Although
normality is not necessary for OLS to be unbiased, it is relevant for the validity of t-tests and
F-tests in small samples. The normality of residuals was tested using the Jarque—Bera (JB)

test and visual diagnostics. The JB test rejects the null hypothesis of normality (p = 0.0016),
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and the histogram of residuals (Figure 6) shows mild skewness and moderately heavy tails.
Such deviations from normality are common in firm-level financial data. Given the sample
size of 300 observations and the use of heteroskedasticity-robust standard errors, the

violation of normality does not materially affect the reliability of the conclusion in this study.
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Figure 6. The distribution of residuals

Overall, the statistical tests indicate some violations of the classical linear regression
assumptions. The residuals have a mean close to zero, which satisfies the first assumption.
Breusch-Pagan test did not identify heteroscedasticity, which is the second assumption.
Despite this, because of the nature of the sample the robust standard errors are used. The
Durbin—Watson test did not indicate autocorrelation. The DW test yielded a p-value of 0.085,
meaning that the null hypothesis of no autocorrelation cannot be rejected at the 5% risk level.
The Ramsey Reset test provided evidence of potential omitted variables, suggesting the
possibility of endogeneity. In addition, the Jarque—Bera test indicated that the residuals
deviate from normality. Despite these violations, the use of heteroskedasticity-robust
standard errors, the inclusion of industry controls, and a reasonably large sample size help
mitigate their impact. Therefore, the results should be interpreted as conditional associations
rather than causal effects. Overall, the model is suitable for examining the relationship

between interest rate derivatives and firm value in the Finnish market.
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In addition to the standard OLS assumptions, multicollinearity was examined to ensure that
the explanatory variables are not fully correlated with each other. The correlation matrix
(Appendix 1) shows that none of the variables do. The strongest correlation (0.768) appears
between Derivatives and the interaction term derivxdebt, which is expected because the
interaction term contains the Derivatives dummy as one of its components. The second-
highest correlation (0.748) occurs between Rising and DerivXRising, which is also expected.
All remaining correlations fall well below 0.40, suggesting that the included variables are
distinct and do not measure the same underlying economic concept. The moderately positive
correlation between ROA and Tobin’s Q (0.689) aligns with valuation theory, while the
negative relationship between debt ratio and ROA (—0.391) is consistent with the empirical
literature. Overall, the correlation structure does not raise concerns about multicollinearity

among variables.

Variance Inflation Factors (VIFs) were also calculated to provide a formal assessment of
multicollinearity. The VIF values range from 1.41 to 5.31, which remains well below the
conventional thresholds of 5 or 10 used in applied econometric research. The higher VIF
values for Derivatives (4.85) and derivxdebt (5.31) are expected due to the presence of
interaction terms, which naturally share variance with their component variables. Despite
this, all VIF values remain within acceptable limits and multicollinearity is not considered a

concern in this model. (Appendix 1 & Appendix 2)

In summary, the diagnostic tests show some minor weaknesses in the model. However, these
issues are not serious enough to invalidate the results, and the main assumptions of linear
regression are met. To ensure reliable statistical conclusion, heteroskedasticity robust
standard errors are used throughout the analysis. The study therefore continues with a pooled
OLS model that includes control variables and industry fixed effects. The estimated
coefficients should be treated as conditional associations between interest rate derivative use

and firm value rather than as causal effects.
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5 Results

This study aims to evaluate the relationship between interest rate derivatives and firm value
in Finnish listed companies. The relationship is measured in two different interest rate

environments. This section presents the key empirical findings.

The analysis was done using the pooled OLS method. The dependent variable is firm value,
which is measured using the logarithmic form of Tobin’s Q. The model includes two
interaction variables, several firm-specific financial variables and macroeconomic factors
such as changes in the interest rate level. The principal results of the model are reported in

Table 3.

Table 3. Regression results

Variable Coefficient Robust SE tStat pValue
Intercept -3.076 0.391 -7.849 8.3266e-14
Derivatives -0.392*** 0.093 -4.208 3.4501e-05
Rising -0.204*** 0.075 -2.737 0.0065963
DerivXRising 0.118 0.093 1.273  0.20406
ROA 7.433*** 0.450 16.53  1.259e-43
DebtRatio 0.348 0.226 1.538 0.12527
DerivXDebt 0.489* 0.297 1.644 0.10
LN_MarketCap 0.127*** 0.017 7.423  1.3024e-12
**p<0.01, *p<0.05 *p<

0.10.

The overall goodness of fit of the regression model is evaluated before reading the individual
coefficients. The model’s coefficient of determination (R? = 0.670) and adjusted R? (Adj. R?
= 0.657) remain relatively high. This indicates that the model explains approximately 66—
67% of the variation in firm value, suggesting that the included variables capture the
underlying dynamics reasonably well. The p-value of the F-test is below 0.001, confirming
that the explanatory variables are jointly statistically significant. The root mean squared error
(RMSE = 0.347) also indicates a moderate division of the observations around the model’s

fitted values.
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The regression coefficients provide an initial indication of which factors are associated with
firm value. The probability measure ROA is strongly positive and highly significant, which
aligns with prior literature. Firm size, measured as LN(MarketCap), is also positively related
to firm value. This reflects more stable cash flows and stronger risk-management capabilities

typically observed in larger firms.

Before interpreting the model in detail, the key econometric assumptions were assessed. The
Breusch—Pagan test indicated mild presence of heteroskedasticity, which motivated the use
of robust standard errors throughout the analysis. The Durbin—Watson test yielded a p-value
of 0.085, suggesting no statistically significant autocorrelation in the residuals at the 5
percent level. The VIF values were well below critical thresholds (all below 5.3), showing
that multicollinearity is not a violation in this model. The Ramsey RESET test suggests

potential functional form misspecification, which is acknowledged in the interpretation.

Overall, the regression model is statistically significant, econometrically stable, and provides
a solid foundation for testing the research questions and hypotheses in the subsequent
sections. The following analyses examine in detail the relationship between interest rates

and firm value during different interest rates environments.

5.1 Effect of derivative use in stable or declining interest rates

The first research question of this study examines the effect of interest rate derivative use on
firm value in an environment where interest rates are stable or declining. H1 was created to
address this question. It proposes that the impact of derivatives on firm value is expected to
be weak or even negative when interest rates remain stable or decrease. In such conditions,
the need for hedging is lower, and the costs associated with derivative positions may

outweigh their potential benefits.

Based on the regression results, the variable Derivatives receives a coefficient of —0.39161
and is highly statistically significant (p < 0.001). Because this coefficient captures the effect
of derivative use when Rising = 0, it can be interpreted as the impact of interest rate
derivatives in a stable or declining interest rate environment. The negative and significant
coefficient indicates that the use of interest rate derivatives is associated with lower firm

value under such conditions. This finding clearly supports hypothesis H1 and aligns with
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earlier literature, which suggests that hedging-related costs and potential valuation effects
reduce firm value when interest rates are not actually increasing (Geyer-Klingeberg 2020;
Bassler et al. 2019). Economically, the result is intuitive. In a stable interest rate
environment, financing costs are not increasing, and the risk of interest rate shocks is
relatively low. In this situation, hedging with derivatives may represent a cost rather than a
source of value creation. In addition, changes in the market value of derivative positions may
negatively affect firm valuation. This interpretation is consistent with theoretical models
suggesting that hedging creates value mainly when firms face significant underlying risk

(Froot, Scharfstein & Stein 1993; Smith & Stulz 1985).

The distribution of Tobin’s Q differs visibly between derivative users and non-users during
stable interest rate periods. As the histograms show (figure 7), firms that do not use interest
rate derivatives experience a wider spread of Tobin’s Q values. On the other hand, derivative
users are more heavily concentrated around lower Tobin’s Q levels, with very few firms
reaching the higher valuation range observed among non-users. This pattern is consistent
with the regression results, which indicate that derivative use is associated with lower firm

value in non-rising interest rate environments.
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Figure 7. Histograms of Tobin’s Q by derivative use in stable interest rate environment.
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The negative and significant coefficient on derivative use in the stable interest rate
environment also provides partial support for H2. H2 proposes that the difference in firm
value between derivative users and non-users is larger during stable or declining interest rate
periods than during rising periods. The descriptive plots confirm that non-users exhibit a
wider and higher valuation range when rates are stable, while derivative users remain more
concentrated at lower valuation levels. This difference between the two groups is consistent
with the expectation that derivative use is comparatively less advantageous, and potentially
even value-reducing, when interest rates do not increase. A more detailed comparison of the
two interest rate regimes is provided in Section 5.2, where the full interaction structure of

the model is analysed.

These findings are supported not only by the regression results but also by the previously
presented descriptive statistics (Table 1; Table 2). They showed that firms using derivatives
exhibited a lower average Tobin’s Q in stable interest rate environments and that their
valuation distribution was more uniform but positioned at a lower level. Taken together,
these results suggest that hedging strategies do not generate added value when interest rates
remain low or stable. They may even reduce a firm's market valuation. It is important to
note, however, that a stable interest rate environment typically coincides with broader
macroeconomic stability, which may also influence both firms’ risk exposures and the

effectiveness of their hedging strategies.

5.2 Effect of derivative use under rising interest rates

The second research question investigates how the use of interest rate derivatives affects
firm value when interest rates are rising. According to H3, derivative use should have
positive relationship with firm value in this environment. When interest rates rise, hedging
becomes more valuable when financing costs increase. H4 further predicts that firms without
derivatives should experience larger valuation declines than derivative users when rates rise.
In addition, this section provides the detailed cross-environment comparison referenced in

Section 5.1.

The regression results do not provide empirical support for this expectation. The regression
results indicate that the shift to a rising-rate environment alters the strength of the

relationship but does not reverse its direction. The interaction term Deriv X Rising receives



50

a positive but statistically insignificant coefficient (B = 0.118; p = 0.204). This suggests that
the negative impact of derivative use on firm value becomes weaker when interest rates

increase, yet the change is not statistically distinguishable from zero.

The marginal effects plot (Figure 8) illustrates that firms using interest rate derivatives
experience lower predicted firm value in both stable and rising interest rate environments.
Although the negative effect is substantially larger when rates are stable or declining,
derivative users still display slightly lower firm valuations even during periods of rising
rates. This pattern suggests that hedging does not enhance firm value in this sample and that
markets may perceive derivative use as a cost rather than a value-creating strategy. The
interaction effect between derivative use and the interest rate environment remains
statistically insignificant, indicating that rising rates do not meaningfully alter the valuation

impact of hedging.
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Figure 8. Marginal effects of derivatives on firm value across interest rate environments

The overall effect of derivative use in a rising interest rate environment can be calculated as
the sum of the main coefficient and the interaction term. This combined effect remains
negative (B =—0.09), indicating that the use of interest rate derivatives does not enhance firm
value even in circumstances where rising rates would theoretically increase the benefits of
hedging. Nevertheless, the weakening of the negative effect compared to the stable-rate

period is consistent with theoretical expectations. As interest rates rise, hedging can provide
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firms with greater financial stability and help buffer the impact of increasing and more
volatile financing costs. In addition, this supports the mechanism proposed in H2, namely
that the valuation gap between derivative users and non-users is indeed smaller when interest

rates rise.

The rising dummy itself is negative and statistically significant, indicating that firm
valuations decline generally during periods of increasing interest rates, regardless of hedging
decisions. This macroeconomic effect constrains the ability of derivative strategies to
generate visible improvements in firm value. In summary, these results do not support H3
or H4. While the negative effect of derivative use becomes less pronounced in a rising-rate
environment, it does not turn positive, nor do derivative users outperform non-users in terms
of valuation. The results are consistent with H2, as the difference between users and non-

users is clearly smaller in the rising-rate environment than in the stable-rate environment.

5.3 Moderating effects: firm size, leverage, and industry characteristics

The third research question examines how firm level features, such as leverage and industry,
influence the relationship between derivative use and firm value. This question relates to
hypotheses H5 and H6, which propose that highly leveraged firms would benefit more from
using derivatives and that the value impact of derivatives varies across industries. This

section evaluates these hypotheses based on the regression results.

The first key finding concerns firm profitability. ROA receives a strong positive and highly
significant coefficient (p < 0.001), which is consistent with established financial literature.
Profitable firms tend to receive higher market valuations because they are perceived as less
risky and generate more stable cash flows. Firm size, measured as the natural logarithm of
market capitalisation, is also positive and significant. This indicates that larger firms

typically have better risk management capacities and greater financial stability.

Leverage, which was measured by debt ratio, also receives a positive and statistically
significant coefficient. This suggests that in this dataset higher leverage is associated with
higher firm value. This may reflect the tax advantage of debt or the market’s interpretation
of debt usage as a sign of investment and growth opportunities. However, this finding must

be interpreted with caution, because the model does not show the full risk implications of
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leverage or indicate the point at which debt becomes harmful. To test hypothesis HS, the
interaction term between derivative use and leverage was included in the model. This term
is statistically insignificant, which means that H5 is not supported. Although theory often
predicts that more leveraged and higher-risk firms should benefit most from hedging, this is
not reflected in firm valuations in this study. There is no indication that derivative use creates

additional value for more leveraged firms.

The industry variables relate to hypothesis H6, which proposes that the valuation effect of
derivatives differs across industries. Several industry dummy variables (Technology, Retail,
and Transportation) are statistically significant, highlighting the importance of sector-
specific characteristics in the determination of firm value. This means that industry clearly
influences firm value and explains part of the valuation differences across sectors. However,
these variables represent general valuation differences rather than differences in the effect
of derivative use. In other words, industry affects firm value overall, but the model does not
indicate that the impact of derivative use on firm value varies significantly between
industries. Therefore, H6 receives only partial support. Industry matters, but it does not

change the effect of derivative use.

Table 4. Regression results from industry

Industry Coefficient Robust SE tStat pValue
Tech 0.343*** 0.065 5.251  2.9331e-07
Retail 0.234*** 0.069 3.376  0.00083661
RealEstate 0.071*** 0.103 0.683  0.49459
Transport 0.226*** 0.081 2.793  0.0055705
**p<0.01, *p<0.05 *p<

0.10.

Overall, the results show that profitability, size and industry are the strongest firm-specific
determinants of value. Leverage is also positively related to value, but the interaction
between leverage and derivative use does not support the idea that more leveraged firms
benefit more from hedging. Firm-specific characteristics therefore do not change the main
conclusion that the use of interest rate derivatives does not increase firm value in either

interest rate environment. This supports the conclusion for research question 3 that while
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firm-specific characteristics affect firm value in general, they do not meaningfully moderate

the relationship between derivative use and firm value.

5.4 Results summary

The summary of results brings together the key findings of the study regarding the
relationship between interest rate derivative use and firm value across different interest rate
environments. The analysis shows that although the interest rate environment influences the
strength of the relationship between derivatives and firm value, interest rate derivatives do
not lead to an increase in firm value. Instead, they appear primarily as risk management

instruments whose effect on firm value is at most stabilizing.

The results suggest that in stable and declining interest rate environments, the use of interest
rate derivatives is associated with lower firm value. This can be concluded to mean that when
interest rate risk is not clearly increasing, the costs associated with derivative use become
more prominent relative to the benefits they provide. In practical terms, hedging in such
environments does not appear to the market as value-enhancing activity, but rather as an
additional cost that weakens overall firm valuation. This interpretation implies that markets
may not view the use of interest rate derivatives as justified when interest rates are
predictable and upward pressure is limited. In these circumstances, hedging may be
perceived more as excessive caution that does not enhance financial flexibility or growth
prospects than as a genuinely value-relevant risk management strategy. From a managerial
perspective, this raises the question of whether hedging strategies should be reviewed more
dynamically and more closely aligned with the firm’s actual interest rate exposure rather
than being maintained routinely. From an investor perspective, active interest rate hedging
in a stable environment may also signal modest growth prospects or unnecessary costs,

which may be reflected negatively in firm value.

In a rising interest rate environment, the results can be interpreted as showing that the use of
interest rate derivatives does not in itself lead to higher firm value, even though their negative
association with value is clearly weaker than in a stable interest rate environment. This
suggests that markets recognize the protective role of derivatives when interest rate risk
genuinely increases, but do not price this protection as direct value creation. In such

conditions, derivatives appear more as mechanisms that limit potential losses and reduce
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uncertainty than as tools for generating new value. For managers, this means that derivatives
primarily serve as tools to stabilize finances and control financing risk. Hedging may
improve the predictability of cash flows and support the firm’s financial structure as interest
rates rise, but its contribution to shareholder value growth remains limited. From an investor
perspective, hedging strategies may function as a safeguard against sharp value declines in
tightening interest rate environments, but they are not sufficient on their own to improve a

firm’s competitive position or increase its valuation.

Overall, the findings suggest that interest rate derivatives should be viewed mainly as tools
for risk stabilization rather than as mechanisms for value creation. Their relevance depends
strongly on the prevailing interest rate environment and the firm’s underlying exposure,
underscoring the importance of aligning hedging decisions with actual risk rather than

treating derivative use as a uniform or routine policy choice.
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6 Conclusions

The aim of this study was to examine the effect of interest rate derivative use on firm value
across different interest rate environments. The study covers the period from 2015 to 2024,
when declining, stable, and rising interest rate environments were observed. The empirical
analysis was conducted using a pooled OLS methodology, and the data was collected from

Finnish listed companies through annual reports and the LSEG database.

The findings indicate that the interest rate environment plays an important role in shaping
the relationship between interest rate derivatives and firm value, highlighting the
significance of macroeconomic factors when evaluating corporate risk management
strategies. The results are consistent with prior research, which suggests that the relationship
between interest rate derivatives and firm value is dependent on both firm-specific and
environmental factors. This study extends the current literature by using a macroeconomic
variable in binary form and provides evidence that hedging creates value only when the

underlying interest rate risk is genuinely material for the firm.

Although both prior research and this study identify a relationship between derivative use
and firm value, the results show that interest rate derivatives do not significantly increase
firm value, particularly in declining or stable interest rate environments. Instead, interest rate
derivatives appear to function primarily as stabilizing risk management instruments rather

than as tools for value creation.

6.1 Answers to research questions

To study the relationship between interest rate derivatives and firm value over the past
decade, three research questions were formulated and analysed through a review of the

literature as well as empirical analysis. The first research question (RQ1) is presented below:

RQ 1: What is the relationship between the use of interest rate derivatives and firm value

during periods of stable or declining interest rates?

The results show that during stable and declining interest rate environments, firms that hold

interest rate derivatives on their balance sheets exhibit lower firm value than firms that do
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not use derivatives. This finding supports the theoretical view that, in periods of low interest
rate risk, the costs associated with derivative use may outweigh the potential benefits (Geyer-
Klingeberg, 2020; Bassler et al., 2019), and that hedging does not create value in the absence
of increasing risk exposure. In summary, in stable or declining interest rate environments,
the use of interest rate derivatives does not enhance firm value but rather appears to reduce
market valuation. This result also supports hypothesis H1, which predicts a negative effect

of interest rate derivative use on firm value during stable or declining interest rate periods.

RQ 2: How does the relationship between derivative usage and firm value change when

interest rates are rising?

Research question 2 (presented above) focused on assessing the impact of interest rate
derivatives on firm value in a rising interest rate environment. The results show that a rising
interest rate environment alters the relationship between interest rate derivatives and firm
value, but does not turn it into a positive one. Although the negative effect weakens as
interest rates rise, the interaction term DerivXRising is not statistically significant. This
suggests that markets view the use of interest rate derivatives primarily as instruments for
risk stabilization rather than as value-creating tools. As a result, hypotheses H3 and H4 are
not supported by the empirical findings, as they predict an increase in firm value during
rising interest rate periods. However, hypothesis H2 receives support, as the negative impact
on firm value is smaller during periods of rising interest rates than during stable or declining
rate environments. Overall, the findings are in line with prior research, which has often found
the value effects of derivatives to be ambiguous or conditional on the economic environment

(Bartram et al., 2011; Ayadi et al., 2024).

RQ 3: Does the leverage and industry characteristics influence the relationship between

derivative use and firm value?

Research question 3 examines the impact of firm-specific characteristics on the relationship
between interest rate derivatives and firm value. The results show that firm profitability and
firm size, measured by market capitalization, are strongly and positively united with firm
value, which is in line with findings in the prior literature (Bartram et al., 2011; Ayadi et al.,
2024). However, these variables were included as control variables in the analysis, meaning
that their direct relationship with interest rate derivative use could not be examined. The

interaction term between leverage and derivative use is also not statistically significant,
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indicating that hypothesis HS is not supported in this study. This finding differs from earlier
theoretical work, which emphasizes that higher leverage increases the value relevance of
hedging activities (Smith & Stulz, 1985). The statistical significance of the industry dummy
variables indicates that firm value differs across industries, providing partial support for
hypothesis H6. Overall, the results suggest that while firm-specific factors such as size,
profitability, and industry explain a substantial portion of firm value, they do not alter the

valuation effect of interest rate derivative use.

6.2 Limitations and reliability of the results

The main limitation of this study relates to the measurement of the interest rate environment
using a binary variable. Although the distinction between rising and non-rising interest rate
environments is well justified and suitable for the purposes of this study, it nevertheless
simplifies the dynamics of interest rate markets and does not account for the magnitude or
volatility of interest rate changes. Similarly, derivative use is captured through a binary
indicator, which does not reflect the quality of hedging, the types of instruments used, or

hedge ratios. This simplification may reduce the precision of the empirical results.

In addition, the methodological approach employed in the study, pooled OLS, does not allow
for the identification of causal effects. Instead, the relationship between firm value and
interest rate derivative use is interpreted as conditional rather than causal. The data and
model used in the analysis also do not fully satisfy all assumptions underlying the pooled
OLS framework. The Ramsey RESET test suggests potential model misspecification, and
derivative use may be endogenous due to systematic differences across firms. On the other
hand, no evidence of autocorrelation was detected, which partly contrasts with expectations

given the inclusion of macroeconomic variables.

The reliability of the study is supported using well-established empirical methods and by
closely following prior literature, such as Bartram et al. (2011) and Ayadi et al. (2024). The
model assumptions were tested using standard econometric procedures, and where violations
were detected, robust standard errors were applied to improve the reliability of the estimates.
Overall, the results are consistent with both theoretical predictions and earlier empirical
findings, supporting the view that the value effects of interest rate derivative use are

conditional and depend on other factors, such as the prevailing interest rate environment.
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6.3 Implications and future research

This study contributes to the existing empirical literature by showing that although the use
of interest rate derivatives may help stabilize firm value, markets do not necessarily price
hedging as a value-creating mechanism, even in a rising interest rate environment. From a
managerial perspective, the results suggest that interest rate derivatives should primarily be
viewed as tools for risk stabilization rather than as instruments for short-term value creation.
In stable or declining interest rate environments, the costs associated with derivative use may
exceed their benefits, highlighting the importance of aligning hedging strategies with the
firm’s actual exposure to interest rate risk. In a rising interest rate environment, hedging may
still be justified from the perspective of stabilizing cash flows and financial positions, even
if its effect on firm value is not statistically significant. It is also important to recognize that
interest rate movements are inherently difficult to predict, making the timing of optimal
hedging positions highly challenging. From an investor perspective, the findings indicate
that derivative use alone should not be interpreted as a signal of superior firm value. Instead,

the role of derivatives should be assessed as part of a wider risk management framework.

Future research could extend the analysis to include the renewed decline in interest rates
beginning in 2024 and examine its implications for value creation. It would also be valuable
to explore the relationship using continuous measures of both the interest rate environment
and derivative usage. In particular, incorporating hedge ratios could provide more precise
insights, as the degree of hedging is likely to play a significant role in determining valuation
effects. Measuring firm-level interest rate exposure more directly, for example through the
interest rate sensitivity or maturity structure of debt, could further enhance understanding of

when hedging creates value and for which firms it is most beneficial.
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Appendices

Appendix 1. The correlation matrix of independent variables

Correlation Matrix of Variables
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Appendix 2. VIF values

VIF
Derivatives 4.8542
Rising 2.9276
DerivXRising 3.3735
ROA 1.4097
DebtRatio 2.6226
DerivXDebt 5.3068
Tech 2.0873
Retail 2.7901
RealEstate 1.6614
Transport 1.9035

LN_MarketCap 1.6045



