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This bachelor’s thesis investigates the relationship between financial and athletic success in
two of Europe’s ice hockey leagues: Finland’s Liiga and Sweden’s SHL. Using panel data
from 2019 to 2024 (excluding 2020), the study analyses how accounting-based financial
indicators such as revenue, personnel expenses, operating profit, retained earnings, financial
solidity, and operating margin relate to teams’ final league positions.

The empirical analysis applies ordinary least squares (OLS) regression, with separate models
developed for each league. For Liiga teams, personnel expenses showed the strongest and
most statistically significant correlation with athletic success, while revenue and financial
solidity also had some explanatory power. In contrast, the SHL model revealed a U-shaped
relationship between financial solidity and performance and identified operating margin as
a key predictor, whereas revenue and personnel expenses were not statistically significant.

These findings suggest that the relationship between financial and athletic success is
complex and context dependent. While investment in personnel correlates with improved
performance in Liiga, SHL teams benefit from balanced equity and profitability. The results
contribute to the broader field of sports economics and provide practical insights for team
management and league governance.
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Tésséd kandidaatintydssé tutkitaan taloudellisen ja urheilullisen menestyksen vilistd yhteytta
kahdessa Euroopan jddkiekkosarjassa: Suomen Liigassa ja Ruotsin SHL:ssd. Paneelidata
kattaa vuodet 2019-2024 (pois lukien vuosi 2020), ja analyysi tarkastelee, miten
tilinpdatdspohjaiset taloudelliset tunnusluvut, kuten litkevaihto, henkildstokulut, liiketulos,
voittovarat, omavaraisuusaste ja liikevoittoprosentti, selittdvit joukkueiden sijoittumista
kauden péitteeksi.

Empiirinen analyysi toteutetaan kayttdmalld pienimmén nelidsumman regressiomenetelmai
(OLS), ja Liigalle ja SHL:lle rakennetaan erilliset mallit. Liigan osalta henkildstokulut
osoittautuivat vahvimmaksi ja tilastollisesti merkitsevimmaksi selittdjéksi urheilulliselle
menestykselle, ja myds litkevaihdolla sekd omavaraisuusasteella oli selitysvoimaa. SHL:n
osalta analyysi paljasti U:n muotoisen yhteyden omavaraisuusasteen ja urheilullisen
menestyksen vililld, ja lisdksi liitkevoittoprosentti osoittautui merkittdvaksi muuttujaksi.
Liikevaihto ja henkildstokulut eivét olleet tilastollisesti merkitsevid SHL:n mallissa.

Tulokset osoittavat, ettd taloudellisen ja urheilullisen menestyksen vilinen yhteys on
monimuotoinen ja tilannekohtainen. Liigassa pelaajabudjettiin panostaminen ndyttéisi
tukevan parempaa sijoittumista, kun taas SHL:ssd korostuu taloudellinen tasapaino ja
kannattavuus. Tutkielma tuottaa uutta tietoa urheilutalouden kentille ja tarjoaa kdytdnnon
ndkokulmia joukkueiden ja liigojen pddtoksenteon tueksi.
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1 Introduction

The intersection of sports and finance is more pronounced than ever, particularly in
professional leagues where a team’s financial resources play a crucial role in determining its
competitive success. A fundamental aspect of sports, from childhood backyard games to the
highest levels of professional competition, is strong competitiveness. Every player and team
aspires to outperform their rivals, but when competition weakens, even dominant teams may
experience a decline in performance. This underscores the importance of maintaining
competitive balance in professional sports leagues. However, in many leagues across
different sports, financial disparities have disrupted this balance, giving wealthier teams a

significant advantage over financially weaker ones.

The relationship between financial and athletic success has long been a central topic in sports
economics. Unlike most industries where profit maximization is the primary objective,
professional sports teams, especially in Europe, often have additional goals. As argued by
Kesenne (2007), sports organizations prioritize utility maximization, meaning that financial
success 1s not necessarily the end goal but rather a tool to support sporting ambitions. Since
Peter J. Sloane’s 1971 paper, which suggested that European football clubs operate under a
utility maximization model, this perspective has remained widely accepted. In essence,
sports organizations aim to maximize athletic success while maintaining financial

sustainability, ensuring that total revenue at least covers total costs. (Sloane, 2015)

In recent years, financial disparities among teams have grown in many European sports
leagues, significantly impacting roster composition, player development, and overall
competitiveness. The increasing commercialization of professional sports, shifting revenue
structures, and rising player salaries have further widened the gap between clubs. Wealthier
teams invest heavily in elite players, coaching staff, and infrastructure, while financially

weaker teams must adopt alternative strategies to remain competitive.



These financial disparities are also evident in European ice hockey leagues. Finland’s Liiga,
once considered among the best hockey leagues in Europe, has lost ground to its Swedish
(SHL) and Swiss (NLA) counterparts. It can even be argued that Germany’s DEL and the
Czech Extraliga are closing in on Liiga’s level. A major factor in this shift is financial
resources. Finland’s smaller economy and population limit the revenue potential of Liiga
teams compared to their European rivals. Despite these financial constraints, Finnish teams
have continued to achieve success in the Champions Hockey League (CHL), demonstrating
that financial strength does not always guarantee athletic success. Understanding these
financial dynamics is crucial for league administrators, team managers, and policymakers

striving to maintain competitive balance.

1.1 Research objectives and research questions

This bachelor’s thesis examines the relationship between financial and athletic success in
two of Europe’s premier ice hockey leagues, Liiga (Finland) and the SHL (Sweden). By
analysing this relationship, the study aims to determine the extent to which financial strength
correlates with athletic performance and to identify the key financial indicators that are most
strongly associated with athletic success. Additionally, this study contributes to the broader
field of sports economics by examining how financial resources can influence competitive

success in two of Europe’s prominent hockey leagues.

This research approaches the topic from the perspective of professional hockey teams and
league organizers, aiming to evaluate how financial performance can correlate with sporting

success. The key research questions are:

1. What is the relationship between financial and athletic success in Liiga and SHL
teams?

2. Which financial figures have the strongest relationship with athletic success?

3. What are the differences between the two leagues regarding the relationship between

financial and athletic performance?



1.2 Research limitations

The study is based on financial data from publicly available club financial statements and
performance metrics such as league standings and playoff results. Statistical methods,
including correlation and regression analysis, will be used to determine which financial
variables are most strongly associated with athletic performance. The study is limited to the
time period 2019-2024, excluding 2020. Because of the covid pandemic cancelling the
2019-2020 season, athletic performance metrics would not be consistent with the rest of the
data for that year. This timeframe is large enough for conducting this research, with financial
data and athletic performance metrics from 5 different years. During this time period, the
teams in Liiga were the same for each season, which makes it easier to conclude the study

and interpret its results.

1.3 Structure of the thesis

This thesis is structured as follows: Chapters 2 examines the theoretical framework of the
topics behind this study. Chapter 3 reviews the prior research on the relationship between
financial and athletic success in professional sports. Chapter 4 outlines the research
methodology, including data collection and analytical approaches. Chapter 5 presents the
empirical findings, while Chapter 6 discusses conclusions, limitations, and potential areas

for future research.



2 Theoretical framework

In this chapter, the theoretical framework of this study is described. The chapter is divided
into four sections that will help us understand the most important theories behind this study.
The four sections are financial performance, sports performance, the objectives of sports

organisations and the differences between Liiga and SHL as elite ice hockey leagues.

2.1 Financial performance

Financial performance is something that often determines a firm’s performance and it can
be measured in many different ways. The reasons for measuring financial performance have
been divided into three primary objectives by Richard F. Vancil in 1979. These objectives
are operations evaluation, activity evaluation and managerial evaluation. Operations
evaluation means that managers can determine where they should allocate their resources,
activity evaluation means getting feedback on how the company is achieving its goals, and
managerial evaluation means establishing a basis for, for example, incentive programs that

encourage achieving goals and reward good decision making. (Vancil, 1979)

2.1.1 Importance of financial performance

In most industries, corporations are driven by achieving strong financial performance, and it
is a fundamental objective for most firms. Strong financial performance enables firms to
sustain operations, invest in growth and deliver value to their stakeholders. Jean Tirole
(2006) has argued that financial performance is not only a measure of success but more of a
prerequisite for a firm’s survival and strategic decision-making. Financial health underpins
a firm’s ability to raise capital, manage stakeholder relations and allocate resources
efficiently. Profitability and financial discipline are central in maintaining competitive

advantage and shareholder confidence. (Tirole, 2006)



This is also supported by Kuo-Ping Chang in his textbook when he demonstrated that in the
absence of transaction costs, maximising a firm’s profits and the wealth of its shareholders
and other resource providers are effectively equivalent. The insight highlights how financial

performance is both a strategic and theoretical cornerstone of a firm. (Chang, 2023)

2.1.2 Metrics for financial performance

The measuring of financial performance can be difficult since there are several ways to do
it. The traditional measurement of corporate financial performance has been done with
accounting-based metrics. These include metrics like return on investment (ROI), return on
assets (ROA), earnings per share (EPS) and return on equity (ROE). However, accounting-
based metrics have been criticised for not accounting for value creation and being able to be
manipulated by accounting policies. As firms focus more on generating shareholder value
as their primary focus long term, value-based measures have gained more ground. Value-
based measures include, for example, economic value added (EVA), cash flow return on
investment (CFROI), shareholder value added (SVA), economic margin (EM) and cash
value added (CVA). Value-based measures consider the cost of capital and often provide a
more accurate reflection on financial performance. On top of this, there are market-based
measures, like total shareholder return (TSR) and market value added (MV A), that include
investor expectations and stock performance in their measurements but can be volatile due

to external factors. (Venanzi, 2012)

Even though there are several ways to determine financial performance, the most widely
used performance indicators tend to be simple and mostly accounting-based. These metrics
can usually be collected from a firm’s financial statements. These indicators include gross
profit, net profit, working capital, operating cash flow, current ratio, quick ratio and return

on equity. (Penman, 2010)
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2.1.3 Chosen metrics for this study

Based on the timeframe and other limitations of this research, the study will be focusing on
simple accounting-based metrics that can be accessed through financial statements of firms
in Liiga and SHL between the years 2019-2024, excluding 2020. The financial metrics that
will be used are revenue, personnel expenses, operating profit, retained earnings, financial
solidity and operating margin. The combination of these will provide insights into the firms’
performance during the fiscal year, how much resources they are earning and using, how
their financial performance has been in the long run, as well as their profitability and capital

structure.

2.2 Sports performance

When assessing sports performance, particularly in team sports such as ice hockey, there are
various different frameworks that can be used depending on the study's objectives. There is
no universally accepted method to measure sporting success, which has led to adopting a
range of performance indicators, both simple and complex, depending on the context and
available data. The diversity of approaches reflects the multifaceted nature of sports
performance, which can be influenced by match results, player statistics, team quality, and

tournament structures.

2.2.1 Metrics for sports performance

One straightforward and widely accepted indicator of team performance is the league
standing at the end of a season, which provides a clear and quantifiable outcome based on
match results over a defined period. This approach aligns with the work of Szymanski
(1998), who argued that in the context of football leagues, the finishing position in the league
table is an effective and comparable measure of team success. Szymanski further

demonstrated a positive correlation between sporting success and revenues, though the same
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relationship was not found with profitability. (Szymanski, 1998) This approach is also
consistent with research in other team sports, including hockey, where success is often
benchmarked through playoff qualification, final ranking, or titles won (Fort & Winfree
2013).

Palacios-Huerta (2014) contributed to this discussion by analysing home and away wins,
along with goals scored per game, to identify long-term performance trends in football. His
work highlights the importance of considering contextual factors, such as match location and
historical performance patterns, when evaluating team success. (Palacios-Huerta, 2014)
Lago-Pefias and Lago-Ballesteros (2011) extended this by exploring the impact of
competitive balance and opponent quality in European football leagues. They demonstrated
that stronger opponents tend to reduce a team’s winning probability, emphasizing the need
to adjust performance metrics based on the quality of opposition faced. (Lago-Pefias & Lago-
Ballesteros, 2011) Although their analysis focused primarily on club-level football, the
underlying methodology can be adapted to ice hockey contexts, particularly when examining

how financial strength interacts with athletic outcomes.

In the context of domestic leagues, Espitia-Escuer and Garcia-Cebridn (2006) investigated
team performance in Spain’s La Liga by estimating the potential of each team, taking into
account player quality and resource allocation. Their findings suggest that sports
performance is not only a function of player ability but also of managerial efficiency in
utilizing available resources. (Espitia-Escuer & Garcia-Cebrian, 2006) This notion is echoed
by Garcia-del-Barrio and Szymanski (2009), who developed a performance model based on
league position and wage spending, supporting the idea that financial input, especially

wages, 1s a key predictor of athletic output.

2.2.2 Chosen metrics for this study

This study adopts Szymanski’s (1998) approach to sports performance by using the final

league position as the primary metric. In both Liiga and the SHL, teams are ranked before
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the playoffs according to the points accumulated throughout the regular season, where a win
typically awards three points, an overtime win two points, an overtime loss one point, and a
regulation loss zero points. After the regular season, teams play against each other in the
playoffs according to their rankings in the regular season. The final ranking is based on
playoff success, with teams that were eliminated in the same phase being ranked according
to their regular season ranking. This system is consistent across both leagues and provides a
fair and comparable measure of performance between teams and across seasons. By using
league position as a proxy for sports performance, this study ensures objectivity and

simplifies inter-team and inter-league comparisons over time.

2.3 Objectives of sports organisations

Sports organisations operate in a unique space where both economic and non-economic
goals intersect. Unlike traditional businesses, professional sports clubs are often driven by a
mixture of financial sustainability, sporting success, and social impact. The relative
importance of these goals varies across leagues, ownership models, and cultural settings,

making the strategic objectives of sports organisations complex and multifaceted.

One of the foundational theories in the economics of sport is that European sports clubs are
more likely to operate under a utility maximisation model, as opposed to the profit
maximisation model that characterises most firms in conventional markets (Sloane, 2015).
In this framework, utility may be derived from factors such as winning titles, developing
youth players, increasing fan base loyalty, or maintaining the historical status of the club.
This theory is supported by Kesenne (2007), who argues that in many European leagues,
owners and managers often prioritize sporting success over financial gain, so long as the
club remains solvent. This can be restated by saying that sports organisations often aim to
have the best athletic success possible, as long as they are able to attain at least a break-even

result in the long run. (Kesenne, 2007)
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It can be said that financial performance is certainly not irrelevant for sports organisations.
Many scholars emphasise that financial stability is a prerequisite for achieving long-term
sporting objectives (Dimitropoulos, 2010). This was also stated by Winand, Zintz and
Scheerder (2012) in their paper claiming that even non-profit sport federations must maintain
a surplus to reinvest into their services. Without a stable financial base, these federations
struggle to deliver on their sporting missions. A well-managed financial structure allows any
type of sports organisation to invest in infrastructure, coaching staff, and player acquisition,
which are resources that directly influence competitive performance. (Winand, Zintz &
Scheerder, 2012) For example, Andreff and Szymanski (2006) note that while utility-
maximising clubs may not pursue profits aggressively, they must still balance revenues and
expenditures to avoid insolvency, especially in leagues with promotion and relegation

systems.

The distinction between financial and sporting objectives is further explored by Morrow
(2023), who suggests that the key challenge for sports organisations is not choosing between
profit and success but rather managing the tensions that arise when trying to achieve both
simultaneously. This balance becomes particularly complex in markets where external
stakeholders, including fans, sponsors, media, and local communities, have strong emotional
and financial investments in the club’s performance. (Morrow, 2023) It is also recognizable
that often the owners of sports clubs are fans themselves, which can hinder their decision-

making and the objectives of their respective organisations (Hamil & Walters, 2010).

Moreover, corporate social responsibility (CSR) has emerged as a third pillar in the
objectives of modern sports organisations. As Breitbarth and Harris (2008) explain, football
clubs in Europe are increasingly expected to contribute to social causes, support youth
development, and promote healthy lifestyles. These CSR activities, while not always
profitable, are often tied to long-term brand equity, community support, and regulatory
goodwill, which can often lead to new fans, supporters or sponsorships. While CSR activities
are not profitable short-term, they can often lead to profits in the long run. (Breitbarth &
Harris, 2008)
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In summary, the objectives of sports organisations are broader than those of traditional firms.
While sporting success remains a central aim, it is increasingly dependent on a foundation
of financial sustainability and social responsibility. The relative emphasis on these objectives
may differ across contexts, but successful clubs are those that can integrate them into a

coherent long-term strategy.

2.4 Liiga and SHL

The Finnish Liiga and the Swedish Hockey League (SHL) represent the top professional
levels of ice hockey in their respective countries. Both are integral to national sports culture
and have maintained consistent prominence in European hockey. Despite their similar
sporting formats, they differ significantly in terms of league structure, financial systems, and

market environments, which influences how clubs perform and manage success.

2.4.1 The Finnish Liiga

Liiga was founded in 1975 as a professional successor to the amateur SM-sarja (Suomi-
kiekon ennitykset ja tilastot, 2025). It currently consists of 16 teams and operates as an open
league, with a promotion and relegation system, where the lowest ranked team in Liiga can
be relegated to Finland’s second tier hockey league, Mestis (Liiga, 2024). However, during
the years 2015 through 2024, Liiga consisted of 15 teams and operated as a closed league,
where teams could not be relegated (Suomi-kiekon ennétykset ja tilastot, 2025). This format,
officially adopted in 2000, was designed to ensure financial stability and encourage clubs to
invest in long-term development strategies without the immediate threat of relegation.
During the time period of this research, from 2016 to 2024, Liiga had 15 teams and was a

closed league.

Although the league has limited commercial income compared to larger European markets,

Liiga has gained recognition for its strong emphasis on player development, consistently
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producing NHL-caliber talent. Many Finnish clubs operate with modest budgets and depend
on youth academies and transfer revenues to remain competitive. For the last season of the
time period of this study, 2023-2024, the combined revenue of the 15 teams in Liiga was
172,5 million euros, with combined operating loss being 10,9 million euros and loss for the
financial year being 9 million euros. All three of these figures were records in Liiga history,
with combined revenue being the highest it has ever been and combined results being the
lowest they have ever been. The average revenue per team was 11,5 million euros. Out of
the 15 teams in Liiga, only two were able to gain an operating profit and three ended the
season with a positive result for the financial year. The average revenue per team was 11,5

million euros. (Aalto et al., 2024)

2.4.2 The Swedish Hockey League (SHL)

The SHL, formerly known as Elitserien until its rebranding in 2013, is widely considered
one of the strongest hockey leagues in Europe. It includes 14 teams and functions as an open
league with a promotion and relegation system, where the lowest-ranked team is relegated
to HockeyAllsvenskan, Sweden’s second tier (SHL, 2025). This format fosters competitive
tension throughout the season and provides opportunities for well-managed lower-tier clubs

to ascend.

SHL teams benefit from larger domestic markets, higher average attendance, and more
lucrative broadcasting and sponsorship deals than its Finnish counterpart. The league also
enforces an elite licensing system that ensures clubs meet financial and operational
standards, promoting fiscal responsibility alongside athletic performance. In the 2023-2024
season, the combined revenue of SHL teams was 201,3 million euros, with combined
operational loss being 5,7 million euros. Even though, the combined result was negative, ten
out of 14 teams in the SHL were able to end the season with a positive result. The average

revenue per team was 14,4 million euros. (Aalto et al., 2024)
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2.4.3 Differences between Liiga and SHL

The structural and financial differences between Liiga and SHL have critical implications
for the relationship between financial and athletic success. The biggest difference between
the leagues over the time period of this study, is the closed system in Liiga and open system
in SHL. There are plenty of research papers comparing these two different league structures.
For example, Buzzacchi, Szymanski and Valletti (2003) compared open and closed leagues
in terms of competitive balance and team performance. They concluded that the competitive
balance of open leagues appeared less balanced than closed leagues, while also showing
greater revenue inequality, which was partly due to revenue-sharing mechanisms used in
closed leagues. (Buzzacchi, Szymanski & Valletti, 2003) The economic implications of
promotion and relegation has been explored by Noll (2002). His findings also support
revenue volatility as well as a competitive imbalance in open leagues. On top of this, open
leagues seemed to incentivize more aggressive financial strategies, while closed league had

more sustainable long-term planning. (Noll, 2002)

Based on previous research, the closed system in Liiga may encourage longer-term planning,
while the promotion-relegation model in SHL places greater pressure on immediate
performance. Additionally, larger financial resources in the SHL allow for deeper rosters
and more robust organizational infrastructure, which may influence performance outcomes
differently than in Liiga. Understanding these contextual factors is essential for analysing

correlations between financial indicators and sports success across these two leagues.
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3 Prior research

As stated before, the relationship between athletic and financial performance is a classic
topic of discussion in sports economics, which means that there has been a lot of research
done based on it. Most of this research has focused on the most popular sports in the world,
like football, but they are not limited to only that, as there have been studies in ice hockey
as well. Researchers have approached the topic from different theoretical perspectives,
including labor economics, industrial organization, and performance efficiency. In this
chapter, previous studies on the topic are presented, and based on these studies and the

theoretical framework, hypotheses for this study are created.

3.1 Prior research

One of the foundational theories originates from Peter J. Sloane in 1971, when he argued
that professional football clubs in Europe do not solely aim to maximize profits but instead
prioritize utility, such as winning and maintaining fan loyalty (Sloane, 2015). This view was
later echoed and expanded by Kesenne (2007), who emphasized that sporting success often

takes precedence over financial returns, as long as the club remains financially solvent.

Szymanski and Kuypers (1999) provided empirical evidence supporting a strong correlation
between team wage bills and league performance, suggesting that clubs that invest more in
player salaries tend to perform better. Garcia-del-Barrio and Szymanski (2009) supported
the idea that win-maximizing behavior better explains European clubs’ strategy than profit-

maximizing behavior.

Further studies have explored the causal relationship between payroll and performance. Hall,
Szymanski, and Zimbalist (2002) found a bidirectional causality between payroll and team

success in both Major League Baseball and the English Premier League. This highlights the
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reinforcing cycle where greater financial input improves sporting results, which in turn can

lead to increased revenue.

Frick (2007) supported this link by analyzing labor market efficiency in professional sports,
noting that wages often reflect expected performance, especially in leagues with transparent
and competitive salary structures. Similarly, Winfree and Fort (2008) showed that salary
expenditures were significantly associated with win percentages in the NHL, indicating that

financial investment remains a key determinant of success even in leagues with salary caps.

Beyond revenue and wages, more recent research has emphasized the importance of
financial solidity and capital structure. Plumley, Wilson, and Ramchandani (2017) proposed
a holistic performance model for professional football clubs, demonstrating that clubs with
strong equity ratios and financial stability were more likely to achieve sustainable sporting

success over the long term.

Dimitropoulos and Tsagkanos (2012) studied the European football industry and found that
profitability and debt levels significantly affected long-term performance. Clubs with high
debt levels often experienced short-term success but faced long-term instability, whereas
those with consistent operating profits and retained earnings had more durable performance.

(Dimitropoulos and Tsagkanos, 2012)

Buraimo, Simmons, and Szymanski (2006) examined how the “soft budget constraint”
undermines the traditional capital-performance link in football, highlighting that clubs
reliant on external financial support may perform well temporarily but suffer from poor

financial discipline, which eventually affects their on-field outcomes.

Zimbalist (2003) provided an additional layer of insight by suggesting that structural

elements of a league, such as whether it is open or closed, can affect how strongly financial
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inputs translate into athletic outcomes. Open leagues, such as the SHL, may see a stronger

financial-performance relationship due to the higher stakes of relegation. (Zimbalist, 2003)

Lastly, Barros and Leach (2006) introduced an efficiency perspective by applying data
envelopment analysis (DEA) to evaluate the performance of English Premier League teams.
Their findings suggested that financial efficiency, measured as the ability to convert financial
inputs into sporting success, is a critical variable in long-term competitiveness. (Barros &

Leach, 2006)

These findings collectively suggest that the financial-athletic performance relationship is
multi-dimensional. Together, these studies provide a robust foundation for analyzing the
financial and athletic relationship in the SHL and Liiga, and help develop hypotheses on how

specific financial variables influence team performance.

3.2 Hypotheses

A consistent finding across previous research is that financial strength often correlates with
improved sporting outcomes, particularly in team-based competitions. While revenue and
player expenses remain key, metrics like profitability, retained earnings, and financial
solidity are essential in explaining both short- and long-term success, particularly in leagues
with different structural incentives. Based on prior research findings and the structural

differences between Liiga and SHL, the following hypotheses are formulated:

HI1: There is a statistically significant positive relationship between a team’s total revenue

and its athletic success.

H2: Personnel expenses have a stronger relationship with athletic success than other

financial indicators.
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H3: The relationship between financial and athletic success is stronger in the SHL than in

Liiga.

H4: Teams with higher financial solidity and profitability achieve more consistent athletic

SuUCCcEssS.
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4 Methodology

This chapter presents the research design, dataset, and statistical methods used to examine
the relationship between financial and athletic success in the Finnish Liiga and Swedish
SHL. The analysis aims to determine which financial variables are most closely associated
with athletic performance, as well as whether the strength of this relationship differs between
the two leagues. By analyzing repeated observations of the same teams over time, the study
identifies both cross-sectional differences between clubs and longitudinal effects within
leagues. The goal is to provide generalizable insights into how financial performance

influences sporting outcomes across structurally different environments.

4.1 Data

The data consists of financial and athletic performance indicators for teams in Liiga and
SHL. All financial information was obtained from team's annual reports and financial
statements, while athletic performance was measured using final league position after
playoffs, gathered from the leagues' official sources. Most of the variables used for this
study, like final league position, revenue, personnel expenses, operating profit and retained
earnings were directly available from the sources. However, other variables, like financial
solidity and operating margin, had to be calculated from figures that were available.

Financial solidity was calculated using the following formula:

£ — TE,
L7 rA,

where ER is equity ratio, TE is total equity, TA is total assets and t is the year of which the

observation is found.

Operating margin was calculated using the following formula:

OM. = OP,
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where OM is operating margin, OP is operating profit, R is revenue and t is the year of which

the observation is found.

These formulas are commonly used for financial solidity and operating margin, which makes

them suitable for this study as well.

The data had observations from a total of 32 different teams, 15 from Liiga and 17 from
SHL. For each of the 15 teams in Liiga, there were observations for five different years,
meaning that there was a total of 75 observations for each variable for Liiga teams. For teams
in the SHL, nine had observations for each season, five had observations for four out of five
seasons, one had observations for three seasons and two had observations for only one
season. The changes in teams are caused by the promotion and relegation system of the SHL.
In total, this adds up to 14 teams for each of the five years, meaning that there was a total of

70 observations for each variable for SHL teams.

As the dataset includes repeated annual observations for various variables, it is categorized
as panel data. Also referred to as longitudinal data, panel data involves tracking multiple
units over several time periods. This format enables researchers to account for unobserved
differences between entities and to examine both variations across entities and changes over
time at once. (Baltagi, 2021) This can be accounted for while conducting analysis on this

dataset.

As stated before, the study has one dependent variable and six independent variables in the
dataset. For Liiga teams there was information available for each team for every season, so
the data had no missing observations for any of the variables. This means that the total
number of observations added up to n=525. For SHL teams, I was not able to get financial
statements for each team and every year needed, meaning that the full 490 observations could
not be gathered. However, the total retrieved observations added up to n=444, which is a still
a good amount of data for research like this. The currency of the financial observations was

euros (EUR) for Liiga teams and swedish krona (SEK) for SHL teams.
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4.2 Research method

This research utilizes ordinary least squares (OLS) regression to explore the connection
between financial metrics and the athletic outcomes of Liiga teams. OLS regression is a
commonly used technique for estimating linear relationships between a dependent variable
and one or more explanatory variables (Wooldridge, 2013). The primary aim of using this
approach is to determine how well financial performance, captured through specific

accounting indicators, can account for differences in athletic success.

Although the dataset has a panel structure, this study uses OLS regression instead of panel
data techniques because the focus is on exploring the relationship between financial
indicators and athletic performance separately for Liiga and SHL. This league-level analysis
reduces the importance of team-specific effects, which are central to panel methods
(Wooldridge, 2013). The analysis also assumes a consistent impact of financial indicators
on athletic success over time, making a cross-sectional approach suitable within each league
(Gujarati & Porter, 2009). Additionally, the promotion and relegation system in SHL causes
variability in team composition across seasons, complicating the use of panel methods that
rely on consistent units over time (Baltagi, 2021). Test results, that are presented later on in
chapter 5, confirmed the absence of significant autocorrelation, and heteroskedasticity was
not detected, supporting the reliability of OLS. Multicollinearity was addressed by creating
separate models where necessary, improving interpretability without requiring complex

panel models.

4.2.1 Variables

The dependent variable in the analysis is final league position after the playoffs. The
independent variables included in the analysis are revenue, personnel expenses, operating
profit, operating margin, retained earnings and financial solidity. These variables were
chosen based on prior literature in chapters 2 and 3, indicating their relevance to both

financial health and competitive performance in professional team sports.
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4.2.2 Statistical assumptions

For ordinary least squares (OLS) regression to produce unbiased, consistent, and efficient

estimators, several classical assumptions must hold. These assumptions are essential for

valid estimation and inference, and each was tested during the analysis of Liiga teams. If the

assumptions are not satisfied, regression results may be misleading due to biased coefficients

or incorrect standard errors. In such cases, researchers can address violations by modifying

the model, transforming variables, or using alternative estimation techniques. (Wooldridge,

2013) The assumptions are listed below:

1.

Linearity in parameters

OLS regression is based on the assumption that the dependent variable has a linear
relationship with the parameters of the independent variables. In other words, each
explanatory variable is expected to have a consistent and additive impact on the
outcome across all observations. This linearity simplifies the interpretation of the

coefficients and forms the foundation of the model. (Wooldridge, 2013)
Zero conditional mean

The error term 1s expected to have a mean of zero given the independent variables.
In practice, this implies that the model should include all key factors affecting the
dependent variable, ensuring that the residuals are not correlated with the explanatory
variables. If this condition is not met, it may suggest issues such as omitted variable

bias or endogeneity. (Gujarati & Porter, 2009)
Homoskedasticity

Homoskedasticity means that the error term has the same variance regardless of the
values of the independent variables. When the spread of the residuals varies in a
systematic way, it can lead to biased standard errors, which compromises the

reliability of hypothesis tests. Such a problem, known as heteroskedasticity, can be
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identified using dedicated tests and addressed by applying robust standard errors if
needed. (Stock & Watson, 2012)

No autocorrelation

Residuals should be uncorrelated across observations. In cross-sectional data, this
assumption is typically met, but in panel data, that is used in this study,
autocorrelation may arise due to repeated observations of the same entities. If
present, autocorrelation leads to underestimated standard errors and overstated
significance levels. Testing for serial correlation is especially important in panel

settings. (Baltagi, 2021)
No perfect multicollinearity

The independent variables must not be perfectly linearly related. Perfect
multicollinearity prevents the estimation of unique coefficients, while high but
imperfect multicollinearity can inflate standard errors, making estimates unstable and
difficult to interpret. The Variance Inflation Factor (VIF) is a common tool for

detecting multicollinearity. (Kennedy, 2008)
Normality of residuals (optional)

Although normality is not required for the consistency or unbiasedness of OLS
estimators, it is important for conducting valid t-tests and constructing confidence
intervals in small samples. If residuals are non-normal, inference procedures may

become unreliable, especially in small datasets. (Darlington & Hayes, 2016)
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5 Empirical results

This chapter presents the empirical findings of the regression analysis conducted for Liiga
and SHL teams separately. The aim of the analysis was to explore how financial indicators
are related to athletic performance by employing ordinary least squares (OLS) regression.

The original model for both leagues included all of the variables stated in chapter 4.

5.1 Results of Liiga teams

During the different phases of the analysis, regression models were evaluated to identify
which one most effectively captures the relationship between financial indicators and athletic
performance among Liiga teams. The models were evaluated based on their explanatory
power, the statistical significance of included variables, and the interpretability of results.
This comparison helps identify which financial measures serve as the most reliable

predictors of athletic success within the scope of the study.

5.1.1 Regression model specification

The first stage of the analysis involved plotting scatter plots between each independent
financial variable and the dependent variable. The goal was to visually assess whether a
linear relationship was plausible between variables. Personnel expenses and revenue showed
a clearly negative linear trend, suggesting that teams with higher personnel costs and revenue
tended to achieve better league positions. Financial solidity and operating margin displayed
weaker linear trends, and in some cases, extreme values distorted the scale of the plot.
Despite of this, the variables were retained in the model due to the limited availability of

alternative variables.
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For other variables, including retained earnings and operating profit, the distribution was
highly skewed or concentrated near zero, making them unsuitable for inclusion in a linear
model without transformation. Square and logarithmic transformations were considered for
non-linear variables, but visual inspection of scatter plots of squared variables did not reveal
any meaningful curvilinear patterns. Based on these observations, retained earnings and

operating profit were excluded from the main regression model.

5.1.2 Testing OLS-assumptions

To validate the reliability of the regression results, all classical OLS assumptions were tested
for the chosen model. The scatter plots and residual-versus-fitted plots provided evidence
supporting the assumption of a linear relationship between the chosen independent variables
and the dependent variable. The mean of the residuals was 6.76e—09, effectively zero,

confirming that the model also satisfies the zero conditional mean assumption.

Homoscedasticity was tested using The Breusch—Pagan and Cook—Weisberg in Stata. It
returned a p-value of 0.1977, meaning that the null hypothesis of homoscedasticity stayed
true and indicating no significant heteroscedasticity. Therefore, the assumption of constant

variance in the residuals holds.

Given the panel nature of the data, the Wooldridge test for autocorrelation was applied. The
test returned a p-value of 0.3890, meaning that the null hypothesis of no autocorrelation

stayed true, showing no evidence of first-order autocorrelation in the residuals.

The Shapiro—Wilk test revealed some deviation from normality. However, due to the
moderate sample size (n = 75), and because OLS does not require normality for unbiased
coefficient estimation, this was not considered problematic. Nonetheless, results were cross-

checked using robust standard errors, which yielded similar conclusions.
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Variance Inflation Factors (VIF) were calculated to assess multicollinearity. Financial
solidity and operating margin both showed VIF values below 5, meaning that they had no
multicollinearity. Revenue and Personnel Expenses both showed VIF values above 10 (11.89
and 11.61), indicating strong collinearity. This is expected, as teams with higher revenues
typically also spend more on personnel. Although not a violation of OLS assumptions, the
presence of high multicollinearity suggests that interpretation of these two variables'

coefficients should be made with caution.

5.1.3 Model comparison and selection

Based on the results of OLS-assumption tests, two separate models were created. One of
these models included revenue, while the other one included personnel expense. This

decision was based on multicollinearity of the two variables.

The first model used revenue, operating margin, and financial solidity as independent
variables, with final league position as the dependent variable. The model yielded a p-value
0f 0.0001, indicating strong overall statistical significance. It produced an R-squared value
of 0.2681 and an adjusted R-squared of 0.2371, suggesting that roughly 27% or 24% of the

variation in athletic performance can be explained by these three financial indicators.

Out of the independent variables, revenue had a p-value of 0,000, financial solidity had a p-
value of 0,037 and operating margin had a p-value of 0,627. This means that revenue was
definitely statistically significant, and solidity was significant at risk levels of 5%, while
operating margin was not statistically significant, suggesting no clear relationship between

profitability and performance in the model.

The coefficient of revenue was —3,63e-7, which is extremely low but since revenues are in
the millions, a change of one euro should not have a strong effect. For example, while other

variables are constant, an increase in revenue of 1 million euros is associated with a 0,36-
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position improvement in final league position, which can be considered meaningful. The
other statistically significant variable, financial solidity, had a coefficient of —3,92. Since
solidity is measured from —1 to 1, with the dataset for Liiga teams having values ranging
from —0,29 to 0,78, it is clearer to state that for a 0,1 or 10%, increase in solidity the model
predicts the final league position to improve by approximately 0,39 positions, if other

variables are constant. The results are visualised below in table 1.

Table 1. Results for first Liiga model

Variable Coefficient P-value
rev -3.63e-7 0.000
fs -3.92 0.037
om 1.90 0.627
R-squared 0.2681

The second model included personnel expenses, operating margin, and financial solidity as
independent variables, with final league position again used as the dependent variable. The
model returned a p-value of 0.0000, demonstrating a high level of overall statistical
significance. With an R-squared value of 0.3315 and an adjusted R-squared of 0.3032, the
results indicate that around 33%, or 30%, of the variation in athletic success can be accounted

for by the three financial indicators included in the model.

Among the independent variables, personnel expenses had a p-value of 0.000, demonstrating
strong statistical significance. The coefficient of personnel expenses was -1.19e—6. While
the value itself is very small, this is expected due to the magnitude of the expenses being
measured in millions of euros. Holding other variables constant, a million euro increase in
personnel expenses is associated with an improvement of approximately 1.19 positions in

final league ranking, which is both statistically and practically meaningful.

In contrast, financial solidity had a p-value of 0.103 and operating margin a p-value of 0.421,
suggesting that these variables were not statistically significant at conventional levels in this
model. However, to aid interpretation, the coefficient for solidity was —2.97. Since financial

solidity in the dataset ranges from —0.29 to 0.78, a 0.1 or 10% increase in solidity would
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correspond to a predicted improvement of approximately 0.30 positions in the final league

table, if other factors remain unchanged. The results are visualised below in table 2.

Table 2. Results for second Liiga model

Variable Coefficient P-value
pe -1.19¢-6 0.000
fs -2.97 0.103
om -2.99 0.421
R-squared 0.3315

When comparing the two models, several considerations arise, with the first one being
explanatory power. Model 2, with personnel expenses, explains a larger share of the
variation in performance than Model 1, including revenue. As for significant predictors, both
models include one strong predictor, revenue in Model 1 and personnel expenses in Model
2, with model 1 also having one weaker, but still statistically significant, predictor with
financial solidity. Lastly, there is interpretability. Both revenue and personnel expenses are
intuitively linked to team performance. However, personnel expenses might more directly

reflect investment in playing staff and thus have a closer link to on-ice performance.

Given its stronger explanatory power and highly significant coefficient for personnel
expenses, Model 2 is the preferred model. It provides a clearer and statistically stronger
indication that higher spending on personnel is associated with better league performance,
even though the other variables do not reach statistical significance. Therefore, Model 2 is
selected as the primary basis for conclusions regarding the link between financial and athletic

success among Liiga teams.

5.2 Results of SHL teams

In the analysis of SHL teams, a similar methodological process was followed as with Liiga
teams. Initial testing involved assessing scatterplots to evaluate linearity between each

financial variable and athletic performance. In contrast to Liiga, SHL data exhibited slightly
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more noise in some financial indicators, likely due to the more dynamic team composition
resulting from SHL's promotion and relegation system. A range of models was tested to
identify the most statistically robust and interpretable combination of variables. The final
model was selected based on OLS assumption diagnostics, statistical significance,

explanatory power, and theoretical coherence.

5.2.1 Regression model specification

As with the Liiga models, the first stage of the SHL analysis involved assessing scatter plots
between each financial variable and the dependent variable (final league position) to evaluate
the potential for linearity. The only variable that clearly had a linear relationship was
operating margin. Revenue and personnel expenses both showed a negative relationship, but
it was not fully linear. However, when drawing scatters with their logarithmic variables, they
had a linear relationship, so their logarithmic variables were chosen for the model. Operating
profit, retained earnings, and financial solidity all showed no signs of a linear relationship.
However, they seemed to have a curved relationship, so they were kept in the model with
their squared terms. This means that no variables were completely excluded from the model

before testing other assumptions.

5.2.2 Testing OLS-assumptions

All classical OLS assumptions were tested to ensure the reliability of regression results.
Linearity was supported through scatter plots and residual-vs-fitted graphs. The average of
the residuals was approximately zero (4.20e-09), fulfilling the zero conditional mean
requirement. The Breusch—Pagan test yielded a p-value of 0.6650, meaning that the null
hypothesis of homoskedasticity could not be rejected, and therefore the model does not
suffer from heteroskedasticity. The Wooldridge test for autocorrelation returned a p-value
0f 0.5615, providing no evidence of first-order autocorrelation in the residuals. Additionally,
the Shapiro—Wilk test for normality produced a p-value of 0.5097, showing that the residuals

do not significantly differ from a normal distribution.
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Finally, multicollinearity was assessed through the Variance Inflation Factor (VIF) analysis.
The VIF values for financial solidity and its squared term were high due to their
mathematical dependency, but this was expected and not considered problematic. On top of
this, operating profit and operating margin had VIF values of over 30, which meant that they
had high multicollinearity and should be continued upon with caution. VIF values for the
other variables remained below common concern thresholds. Based on these results, I

decided to exclude operating profit from the model and keep operating margin in the model.

5.2.3 Model comparison and selection

Based on the results of the assumption tests, several different models were tested using
different combinations of acceptable independent variables. Models including revenue and
personnel expenses showed high VIF values and consistently non-significant coefficients,
likely due to overlapping information and limited independent explanatory power.

Consequently, these variables were excluded from the final model.

The final model included financial solidity, financial solidity squared, and operating margin
as independent variables. Each variable showed statistical significance at the 1% level, with
p-values of 0.000 for both financial solidity and its squared term, and 0.002 for operating
margin. The model as a whole demonstrated strong statistical significance, with a p-value of
0.0000. It yielded an R-squared value of 0.4105 and an adjusted R-squared of 0.3783,
suggesting that about 41% or 38% of the variation in athletic performance among SHL teams

can be attributed to the financial indicators used in the model.

The coefficient for financial solidity was —73.35. This suggests that increases in financial
solidity are associated with better league positions up to a point. The squared term had a

coefficient of 177.66 and a p-value of 0.000, confirming a statistically significant U-shaped
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relationship: both very low and very high levels of financial solidity are associated with

worse outcomes, while moderate levels predict better performance.

Operating margin had a coefficient of —26.15, indicating that higher profitability is
associated with improved athletic success. A one-percentage-point increase in operating
margin is associated with a 0.26-position improvement in final league ranking, holding other

variables constant. The results are visualised below in table 3.

Table 3. Results for final SHL model

Variable Coefficient P-value
fs -73.35 0.000
fs sq 177.66 0.000
om -26.15 0.002
R-squared 0.4105

Given the explanatory power and statistical significance of all included variables, this model
was selected as the final SHL regression model. It provides clear evidence that both financial
discipline, which was measured by financial solidity, and operational profitability are

important predictors of sporting success in the SHL.
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6 Conclusions

This thesis examined the relationship between financial and athletic success in two of
Europe’s premier ice hockey leagues, the Finnish Liiga and the Swedish Hockey League
(SHL), between the years 2019 and 2024, excluding 2020. The goal was to determine
whether stronger financial performance correlates with better athletic outcomes, which
financial metrics best predict success, and how these relationships differ across the two

leagues.

The study achieved its objectives by compiling a unique panel dataset and applying ordinary
least squares (OLS) regression to test the proposed hypotheses. For Liiga teams, the analysis
revealed that personnel expenses had the strongest and most statistically significant
relationship with athletic performance. Teams that invested more in player wages tended to
finish higher in the league standings. Revenue also showed a statistically significant positive
effect, though to a lesser degree. Interestingly, financial solidity was weakly significant in
one model but not in another, while operating margin and retained earnings did not show a

statistically significant effect.

In contrast, the SHL results offered a different perspective. The best-performing model
indicated a non-linear (U-shaped) relationship between financial solidity and performance,
suggesting that both very low and very high equity ratios may be linked to weaker outcomes,
while moderate levels support competitive success. Additionally, operating margin emerged
as a significant and positive predictor, implying that profitability plays a more meaningful
role in the SHL than in Liiga. Variables like revenue and personnel expenses were not
statistically significant in the final SHL model, highlighting a fundamental difference
between the two leagues. This could possibly be due to multicollinearity or structural

differences in team composition caused by promotion and relegation.

These findings partly confirm and partly contradict earlier research. Like prior studies, this

thesis found that wage-related variables are often predictors of success, especially in closed-
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league environments like Liiga. However, unlike some earlier research that emphasized
revenue as a universal success factor, this study highlights that league structure and financial
strategy shape the relevance of different financial indicators. The U-shaped relationship
between equity and performance in the SHL also adds a new dimension to the literature,
echoing the findings of Dimitropoulos & Tsagkanos (2012), who argued that both excessive

debt and excessive financial conservatism can be detrimental.

The results contribute to both the academic literature and the practical management of sports
organizations. Theoretically, this thesis supports the idea that the relationship between
financial and athletic performance is nonlinear and context dependent. It demonstrates the
importance of considering league structure, financial policy, and team strategy when
assessing performance outcomes. Based on these results, investment in player wages appears
to be a worthwhile strategy for Liiga teams, while SHL teams may benefit from maintaining

financial balance and improving profitability.

However, the study also faces some limitations. The financial data is based on public
statements, which may vary in transparency and accounting methods. The SHL dataset is
less balanced due to promotion and relegation, leading to an uneven number of observations.
Additionally, the analysis is limited to accounting-based financial indicators, and it does not
account for external factors such as management quality, injuries, or youth development
systems. Future research could expand on this work by incorporating qualitative variables,
exploring the role of managerial efficiency, or applying alternative methods such as fixed-
effects models, structural equation modeling, or machine learning to test robustness. On top
of this, the limited timeframe and resources for this study are factors to take into account

when considering the reliability of these results.

In conclusion, this thesis demonstrates that financial success is a critical but context-
dependent factor in achieving athletic success. For Liiga teams, success is driven by strategic
investment in player personnel, while SHL teams benefit from maintaining financial balance
and profitability. These findings emphasize the importance of aligning financial strategy

with league structure and provide a foundation for both academic discussion and practical
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decision-making in sports management. In a sport where every goal and every win counts,
finding the right balance between financial discipline and ambition is what separates good

teams from great ones.
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