UNIVERSITY OF GOTHENBURG

SCHOOL OF BUSINESS, ECONOMICS AND LAW

The effects of IFRS 16 on financial ratios

A quantitative study of listed maritime shipping companies

University of Gothenburg
School of business, economics and law
Department of business administration

Bachelor’s thesis in accounting 15 hp
Spring 2026

Astrid Hallgren 20050901
Jens Rilbe 20020506

Supervisor: Noor Alshamma

ABSTRACT IAS 17 was superseded by IFRS 16 on January 1 2019, consequently
eliminating the distinction between finance and operating leases in terms of financial
reporting. This study examines the effects of IFRS 16 on five key financial ratios using a
sample of 35 listed maritime shipping companies. A Wilcoxon signed-rank test is performed,
comparing reported 2019 ratios prepared under IFRS 16 with ratios restated to IAS 17 for the
same year. The results show statistically significant changes in four out of five ratios
examined. ROA increased, as did EBITDA margin, debt-to-equity and debt-to-assets. The
test for ROE produced inconclusive results, consistent with existing research. The findings
confirm that IFRS 16 has materially affected financial ratios in the maritime shipping sector.
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1. Introduction

Leasing is a fundamental source of financing across many industries, enabling firms to access
assets without the capital outlay required for outright ownership. This is particularly
applicable in capital-intensive sectors such as aviation, retail and shipping, where leasing
arrangements form a central part of firms' operational and financial strategies (Hoogervorst,

2016).

Prior to 2019, lease accounting was reported according to IAS 17, under which only finance
leases were recognized on the balance sheet, and operating leases were treated as off-balance
sheet arrangements recorded as rental expenses in the income statement (Hoogervorst, 2016).
IAS 17 caused significant problems with transparency and comparability of financial
statements. Imhoff et al (1991) were among the first to document these problems while
demonstrating that firms which employ operating leases used substantially more assets than
reported on their balance sheets, and were remarkably more leveraged than their reported
ratios would suggest. This meant managers could improve reported performance and leverage
ratios by structuring lease obligations to remain off-balance sheet. Off-balance sheet lease
liabilities were in some cases up to 66 times greater than reported debt, rendering financial

statements a poor reflection of firms' underlying economic reality (Hoogervorst, 2016).

In response to these shortcomings, the International Accounting Standards Board introduced
IFRS 16, which became effective on 1 January 2019. The standard eliminates the distinction
between operating and finance leases for lessees, requiring virtually all leases to be
recognised on the balance sheet as a right-of-use asset and a corresponding lease liability.
Rather than recording a periodic lease expense, lessees now recognise depreciation on the
right-of-use asset and an interest expense on the lease liability. The primary objectives of
IFRS 16 were to enhance transparency, improve comparability between companies, and
ensure that financial statements more accurately represent firms' economic obligations

(Hoogervorst, 2016;Lopes & Penela, 2025;IFRS foundation, n.d).

The implementation of IFRS 16 was anticipated to have a material impact on financial
statements and key financial ratios, particularly in leasing-heavy industries. Morales-Diaz &
Zamora-Ramirez (2018) confirmed this expectation through simulated data, showing that the
capitalisation of operating leases would significantly increase reported assets and liabilities,

alter leverage ratios, and improve EBITDA-based performance measures. These predictions



were largely validated by Lopes & Penela (2025), whose post-implementation study of 74
European tourism companies found significant increases in assets, liabilities, and EBITDA,
alongside notable changes in capital structure and profitability ratios. The extent to which
these effects materialise in the shipping industry, and their implications for key financial

ratios, forms the basis of the present study.

1.1 Problem Statement

Previous studies have shown that the implementation of IFRS 16 and right-of-use-assets have
had a significant effect on financial statements and ratios, particularly in leasing-intensive
industries (Morales-Diaz & Zamora-Ramirez, 2018). The shipping industry is one of the most
lease intensive industries (UNCTAD, 2024;0ECD, 2019; Hoogervorst, 2016), yet there is
limited research on how the implementation of IFRS 16 has affected financial statements and
financial ratios in the sector. Previous studies have either examined IFRS 16 effects across

multiple industries, through simulated data, or focused in depth on other industries.

Consequently, a gap within the field of IFRS 16 research exists, particularly within the
shipping industry and empirical post-implementation data. This research study aims to fill this
gap by providing empirical insight into the degree to which the implementation of IFRS 16
has impacted financial ratios within the shipping industry. The research gap identified brings
uncertainty for stakeholders who rely on financial ratios as a form of evaluation. Given the
industry's reliance on financial leasing, understanding the effects of the change in regulation

is important for improving interpretations of financial reporting and financial ratios.

1.2 Purpose

The purpose of this study is to analyze how the implementation of IFRS 16 has affected
selected financial ratios of publicly listed shipping companies. This is achieved by comparing
reported 2019 financial ratios, prepared under IFRS 16, with adjusted ratios restated to a
pre-IFRS 16 basis.

RQ;

To what extent has the implementation of IFRS 16 affected selected financial ratios in

listed maritime shipping companies?



2. Literature review & hypotheses development

2.1 Existing research

Research on the effect of lease capitalization has evolved gradually since the early theoretical
simulations in the 1990s. Both Imhoff et al. (1991) and Beattie et al. (1998) simulated
hypothetical models to estimate the effect capitalization of operating leases would have on the
balance sheet and financial ratios. Both studies conclude that leverage ratios will increase
significantly, while profitability measures such as ROA and ROE will decrease. Later
empirical studies have confirmed these patterns while applying similar methods to real data,

although some findings may differ.

Morales-Diaz & Zamora-Ramirez (2018) introduced a methodological approach to estimate
the impact of IFRS 16 before its adoption. The study finds that IFRS 16 likely will have a
substantial effect on financial structure, most prominently in both total assets and liabilities
which both increased significantly. This in turn led to an increase in debt-to-equity and
debt-to-assets, as firms recognize previously unreported lease obligations. EBITDA was also
subject to an increase, instead of leases being recorded as operating expenses, they are
divided into depreciation of the right-of-use asset and interest expenses. As a consequence,
operating performance measures improved. Furthermore, Morales-Diaz & Zamora-Ramirez
(2018) emphasizes that the magnitude of the findings varied significantly across different
industries. Leasing heavy industries were generally more affected than less leasing-intensive

sectors.

Fit6 etal. (2013) extended this analysis to Spanish companies using real data, reporting
statistically significant increases in Debt-to-Equity and Debt-to-Assets, together with a
decline in ROA, although very small. Wong & Joshi (2015) confirmed similar results in the
Australian market, showing that capitalization leads to higher leverage and lower returns,

though the magnitude of these changes varies by industry.

Lopes & Penela (2025) examined post-implementation effects of IFRS 16 in the tourism
industry, comparing the key ratios of 2019 with restated financial elements of 2019 in order to
isolate the effect. The study demonstrates that IFRS 16 significantly affects several financial

ratios. Capital structure ratios such as indebtedness increase. Regarding profitability ratios,



the authors find a statistically significant increase in return on assets (ROA), while no
significant effect is found for return on equity (ROE). Additionally, contrary to some earlier
expectations in the literature, the interest coverage ratio does not change significantly, as

increases in EBITDA and interest expenses offset each other (Lopes & Penela, 2025).

Ooi et al. (2023) provide further evidence from a lease-intensive industry by analysing
AirAsia before and after IFRS 16 adoption using the constructive capitalisation method
(Imhoff et al, 1991). Their results show increases in assets and liabilities, leading to higher
Debt-to-Equity and Debt-to-Assets and declines in both ROA and ROE. Thus reinforcing that

IFRS 16 can materially reshape financial ratios, particularly in a leasing-heavy company.

The divergence in findings across studies can be attributed to several factors. First,
methodological differences, hypothetical or simulation-based studies (Imhoff et al., 1991;
Beattie et al., 1998; Morales-Diaz & Zamora-Ramirez, 2018) project hypothetical effects
whereas post-implementation studies (Lopes & Penela, 2025; Wong & Joshi, 2015) capture
realised outcomes based on real-data, which may differ due to transition choices and practical
judgements made in calculations for example. Moreover, lease intensity varies substantially
across sectors, and studies covering multiple industries (Fito et al., 2013) may mask
sector-specific changes. Finally, single-firm case studies such as Ooi et al. (2023) reflect
singular and unique firm characteristics rather than generalizable industry patterns. These
considerations motivate a single-industry empirical study of the shipping sector, where lease

intensity is known to be high.

2.2 Accounting principles

22.11AS 17

IAS 17 was the ruling standard for lease accounting prior to its supersession by IFRS 16 in
2019. Under IAS 17, leases were classified into two categories based on the extent to which
risks and rewards associated with ownership were transferred from the lessor to the lessee. A
lease was classified as a finance lease if it transferred virtually all the risks and rewards

incidental to ownership, and as an operating lease if it did not (IFRS Foundation, n.d.).

The accounting principle differed significantly between the two categories. Finance leases

were recognised on the lessee's balance sheet as both an asset and a liability, measured at the



lower of the fair value of the leased asset or the present value of the minimum lease payments
at the inception of the lease. The asset was subsequently depreciated, and the liability was
reduced over time as lease payments were made, with each payment allocated between a

finance charge and a reduction of the outstanding liability (IFRS Foundation, n.d.).

Operating leases were kept entirely off the balance sheet. Lease payments were recognised as
an expense on a straight-line basis over the lease term and recorded directly in the income
statement, unless another systematic basis was more accurate regarding the time patterns of
the users benefit. No asset or liability was recognised, meaning that the lessee's financial
position appeared leaner than its underlying economic obligations (IFRS Foundation, n.d.).
As Imbhoff et al. (1991) demonstrate, this treatment of operating leases allowed firms to use
substantially more assets than were reflected in their balance sheets, and therefore appear less

leveraged than they actually were.

2.2.21FRS 16

IFRS 16 was issued by the International Accounting Standards Board in January 2016 and
became effective on 1 January 2019 (IFRS Foundation, 2016). The standard supersedes IAS
17 and was developed in response to the shortcomings of its predecessor, particularly the
off-balance sheet treatment of operating leases which, as discussed above, had allowed

companies to conceal significant economic obligations from their financial statements.

The objective of IFRS 16 is to ensure that lessees and lessors provide relevant information in
a manner that faithfully represents lease transactions, giving users of financial statements a
basis to assess the effect that leases have on the financial position, financial performance and
cash flows of an entity (IFRS Foundation, 2016, para. 1). IFRS 16 eliminates the distinction
between operating and finance leases, requiring a lessee to recognise assets and liabilities for
all leases with a term of more than 12 months, unless the underlying asset is of low value

(IFRS Foundation, 2016, para. 5).

At the commencement date of a lease, a lessee is required to recognise a right-of-use asset
and a corresponding lease liability (IFRS Foundation, 2016, para. 22). The right-of-use asset
is initially measured at cost, comprising the amount of the initial measurement of the lease
liability, any lease payments made at or before the commencement date, any initial direct

costs, and an estimate of dismantling or restoration costs where applicable (IFRS Foundation,



2016, para. 24). The lease liability is measured at the present value of the lease payments not
yet paid at the commencement date, discounted using the interest rate implicit in the lease or,
if that rate cannot be readily determined, the lessee's incremental borrowing rate (IFRS

Foundation, 2016, para. 26).

IFRS 16 requires right-of-use assets and lease liabilities to be presented separately from other
assets and liabilities in the statement of financial position, or alternatively disclosed in the
notes (IFRS Foundation, 2016, para. 47). This ensures transparency regarding the extent of a
lessee's lease obligations, directly addressing the oft-balance sheet concerns which initially

motivated the standard's development.

Subsequent to initial recognition, the right-of-use asset is depreciated on a straight-line basis
over the shorter of the asset's useful life and the lease term, in accordance with IAS 16 (IFRS
Foundation, 2016, para. 31). The lease liability is increased to reflect interest accruing on the
outstanding balance and reduced by lease payments made (IFRS Foundation, 2016, para. 36).
As a result, the income statement no longer reflects a single operating lease expense. Instead,
the lessee recognises depreciation on the right-of-use asset, and interest expense on the lease

liability, which is classified within finance costs (IFRS Foundation, 2016, para. 49).

Furthermore, lessees are required to disclose information in the notes which complements the
information provided in the financial statements and gives a basis for users of the financial
statements to assess the effects that leases have on the financial position, performance and
cash flows of the lessee (IFRS Foundation, 2016, para. 51). However, it is not necessary for
the lessee to duplicate existing information presented elsewhere in the financial statements,
provided that the information is incorporated by cross reference in the single note or separate
section about leases (IFRS Foundation, 2016, para. 52). The information required to be
disclosed includes, but is not limited to depreciation charge for right-of-use assets by class of
underlying asset; interest expense on lease liabilities; the expense relating to short-term leases
accounted for applying paragraph 6; the expense relating to variable lease payments not
included in the measurement of lease liabilities; income from subleasing right-of-use assets;
total cash outflow for leases; additions to right-of-use assets; gains or losses arising from sale

and leaseback transactions (IFRS Foundation, 2016, para. 53).



2.3 Hypothesis

Based on the previous research presented, with a background in the implementation of IFRS

16, Table 1 presents a summary of what previous researchers have concluded. The formulas

used to calculate the key ratios may vary between studies, and therefore represent the

formulas used in this study. The final result will then be compared with the previous research

and form the basis for the discussion and conclusion.

Table 1 - Expected effects

Financial ratio Expected effects Authors
ROA Inconclusive Morales-Diaz & Zamora-Ramirez,
(2018)
Increase Lopes, A.l. & Penela, D. (2025)
Decrease Wong, K. and Joshi, M. (2015); Ooi et al.
(2023); Fito et al (2013)
ROE Inconclusive Lopes, A.I. & Penela, D. (2025); Fit6 et
al (2013);Wong, K. and Joshi, M. (2015)
Decrease Ooi et al. (2023)
EBITDA margin Increase Lopes, A.l. & Penela, D.
(2025);Morales-Diaz &
Zamora-Ramirez, (2018)
Debt-to-equity Increase Morales-Diaz & Zamora-Ramirez
(2018); Imhoff et al ( 1991); Beattie et
al(1998); Wong, K. & Joshi, M.
(2015);00i et al. (2023);Fito et al (2013)
Indebtedness - Increase Lopes, A.IL. & Penela, D. (2025);

Debt-to-assets

Morales-Diaz & Zamora-Ramirez
(2018); Wong, K. and Joshi, M.
(2015);00i et al. (2023);Fito et al (2013)

For the Wilcoxon test the following hypothesis is formed:

HO: There is no statistically significant difference between IFRS 16 and IAS 17 in selected

key financial ratios.

H % There is a statistically significant difference between IFRS 16 and IAS 17 in selected key

financial ratios.



3. Method

3.1 Sample and data collection

This study samples listed maritime shipping companies. Data was retrieved in two steps, an
initial search of companies was executed through Capital IQ based on SIC codes (4410: Deep
sea foreign transportation of freight) or (4420: Deep sea domestic transportation of freight),
company type, exchanges and financial accounting standard. Additionally, financial elements
necessary to calculate the selected financial ratios were retrieved automatically using capital

IQ for 2019.

Table 2 - First sample selection

Sample selection exclusion criteria Detailed criteria # Companies

® SIC code 4410 or 4420 (6775)

e Company type Public (222)

e [Exchange All major exchanges (159)

® Financial accounting standard IFRS (CY - 2016) (60)
Final # of samples (60)

The second step in the data collection process consisted of manually reviewing each
company’s annual report for the year 2019 and collecting additional financial information,
such as right-of-use assets and lease liabilities. This was done using each company's income
statement, balance sheet and a specific note declaring the changes in leasing-reporting due to
IFRS 16. To find the right note, a word search was done in each financial report using the
words leasing, IFRS 16 or Right-of-use assets, where at least one of the words yielded a hit.

In this step, companies from Thailand were eliminated as they implemented IFRS 16 one year
after the benchmark year (Forvis Mazars, nd). Firms whose financial reports were not
publicly available were eliminated from the sample. A new company search was done using
Capital 1Q with the addition of excluding companies listed on SET. Other countries in the
Asia/Pacific developed markets are included in the sample as they implemented mandatory

IFRS 16 on 1 Jan 2019.



Table 3 - Second sample selection

Sample selection exclusion criteria Detailed criteria # Companies
e Geographic location (Not) Thailand (51)
® Accuracy Not applying IFRS 16 or (49)
missing data in the financial
statement
e Availability Financial report not (35)

available / not available in

english or swedish

Final # of samples (35)

Regarding the sample fallout entranced to availability, all companies whose reports were not
publicly available operated in Asia, including but not limited to South Korea and Hong Kong.
The fallout of Asian companies is disproportionately large, thus underrepresenting Asian
companies. It should be noted that 12 out of 35 companies are Asian, which calls for some

representation despite the fallout.

3.2 Strategy and methods

The analytical method employed in this study is the Wilcoxon signed-rank test, a
non-parametric statistical test used to evaluate whether there is a statistically significant

difference between two related samples.

The Wilcoxon signed-rank test is applied to paired observations of five key financial ratios,
where each pair consists of a reported 2019 ratio prepared under IFRS 16 and a corresponding
adjusted ratio restated to a pre-IFRS 16 basis. The financial elements are recalculated as
though IAS 17 was still the governing standard in 2019, therefore isolating the effects of
[FRS 16. For instance, reported ROE (IFRS 16) will be measured against adjusted ROE (IAS
17). Each company thus serves as its own control, as the two observations reflect the same
firm in the same period, differing only in the application of the lease accounting standard.
This step is particularly methodologically significant, as undoing the effects of IFRS 16 and

comparing adjusted financial ratios to reported financial ratios will help isolate the effects of

10



the regulation switch and further eliminate other factors that otherwise would affect the final

results.

The choice of a non-parametric test is justified by the nature of financial ratio data, Barnes
(1987) demonstrates that financial ratios are generally not normally distributed. Since
parametric tests such as the t-test require data to be normally distributed, applying one to
financial ratio data risks producing unreliable results. The Wilcoxon signed-rank test avoids
this issue by comparing ranked differences between paired observations, without making any
assumptions about the distribution of the data, making it a more suitable choice for this study.
Fit6 et al (2013), Morales-Diaz & Zamora-Ramirez (2018) and Beattie et al(1998 conducted a
similar studies with the help of the Wilcoxon signed-rank test to determine whether the
capitalization of lease agreements affects the key figures in a statistically significant way,
which yielded significant results. The reasoning behind this is in line with Barnes (1987)

argument that financial key figures do not follow a normal distribution.

The test is conducted in Stata for each financial ratio included in the analysis. A statistically
significant result indicates that the implementation of IFRS 16 produced a measurable shift in

the given ratio, giving empirical support for the theoretical effects.

The following table (4) presents the formulas used to restate the financial elements to a pre-
IFRS 16 basis. The adjusted financial ratios are formulated to undo the effects of IFRS 16,
and restate the financial ratios to an IAS 17 basis. Therefore removing ROU, lease liabilities,

depreciation and interest and adding back the lease payments.

11



Table 4 - Adjusted financial elements

Financial Element Formula

Assets Adjusted Total Assets = Reported total assets - ROU assets

Liabilities Adjusted Total liabilities = reported total liabilities - Lease
liabilities

Equity Adjusted Equity = Adjusted Assets - Adjusted Liabilities

Debt Adjusted Debt = Reported Debt (Current & non-current) - Lease
Liabilities (Current & non-current)

EBITDA Adjusted EBITDA = Reported EBITDA - Total lease payments

EBIT Adjusted EBIT = Reported EBIT + Depreciation on ROU - Total
lease payments

Net Income Adjusted net income = Reported net income + (Interest on lease
liabilities + Depreciation on ROU - Total lease payments) * (I -
Tax rate)**

**The tax rate used is equal to the effective annual tax rate average in the shipping industry,

which is 7% (Merk, 2020).

The formula for adjusted EBIT, EBITDA and Net income should be interpreted with some
caution. Under IAS 17 total lease payments would be recognized as an operating expense,
whereas under IFRS 16 the same cash outflows are separated into depreciation on ROU assets
and interest on lease liabilities. It is important to note that depreciation on ROU and interest
on lease liabilities does not necessarily correspond to the cash outflow for any given year, as
they are determined by the assets usage period and the firm specific lease contracts. Therefore

total lease payments were used as a simplification in this study.

All financial information obtained from Capital IQ is reported in US dollars. Therefore, the
companies reported currencies have been converted to dollars. For elements linked to the
income statement, an average exchange rate of the US dollar has been used to convert the
currencies. For elements linked to the balance sheet, the exchange rate on the balance-sheet

day was used (Liberto, D. 2025).

12



3.2.1 Financial Ratios

In order to answer the research question and fulfill the purpose of the study, five financial
ratios have been picked out to isolate the effects of IFRS 16 on shipping companies, and
compare the results to those previously done on the subject (Lopes & Panela, 2025;
Morales-Diaz & Zamora-Ramirez, 2018; Beattie et al., 1998; Wong, K. & Joshi, M.,2015;
2025; Imhoff et al.,1991; Fit6 et al., 2013; Ooi et al., 2023).

The financial ratios used in this study aim to answer the research question, while providing
empirical evidence of the changes brought on specifically by IFRS 16. The implementation of
IFRS 16 increased assets and liabilities which in turn would increase leverage ratios. Further,
the operating cost, or leasing cost was replaced by depreciation and interest, this would
increase EBITDA since depreciation reported below the EBITDA line. This would also affect
EBIT since interest is reported even further down, below EBIT (IFRS Foundation, 2016).
Previous research (Lopes & Panela, 2025; Morales-Diaz & Zamora-Ramirez, 2018; Beattie et
al., 1998; Wong, K. & Joshi, M.,2015; 2025; Imhoff et al.,1991; Fito6 et al., 2013; Ooi et al.,
2023) have covered all ratios used in this study, which not only makes the results comparable,
but increases the validity to be further researched. Against this background, three profitability
ratios and two leverage ratios were chosen, all of which cover the expected effects of IFRS

16.

Table 5 - Key financial ratios

Financial Ratios Formula
Profitability Ratios ROA EBIT
Total assets
ROE Net income
Total equity
EBITDA margin EBITDA
Total revenue
Leverage Ratios Debt-to-equity Total debt
Total equity
Debt-to-assets Total debt

Total assets

13



3.3 Source criticism

The primary data used in this study was collected from company annual reports and Capital
IQ, both of which are considered reliable primary sources. The theoretical framework and
comparative analysis draw on peer-reviewed academic studies, which strengthens the
credibility of the conclusions drawn. Investopedia and Forvis Mazars, being secondary and
non-academic sources, were used only for introductory definitions and contextualization, not
as the basis for any analytical conclusions. Some reservation should be made regarding Ooi et
al. (2023) as the study is based on one company, and not an entire industry, which makes the
results less generalizable. On the other hand, the aviation industry is generally leasing-heavy
which makes it useful for the present study (Ooi et al. 2023), and the source is therefore used

to the same extent as other studies.

Sources are referenced in line with the Harvard referencing system, continuously in the text.

(Umeé University, 2024).

4. Results & Discussion

This section presents and discusses the results of the Wilcoxon signed-rank tests for each of

the five financial ratios included in this study. This section is divided in two parts, the first
part presents each ratio in terms of statistical significance, direction of change, and
magnitude. The second part compares the real effect against the results of previous studies in

context of the changes brought on by IFRS 16.

14



4.1 Impact of lease capitalization on financial ratios

Table 6 - Results of Wilcoxon signed-rank test

Financial ratio ROA ROE EBITDA-margin  D/E D/A
Restated IAS 17 Median  2.11% 2.28% 12.46% 0.78 0.41
IFRS 16 Median 2.94% 3.49% 17.13% 0.90 0.45
Change in Median (p.p/  0.83% 1.21% 4.67% 0.12 0.06
times )

Restated IAS 17 Mean 0.00% -5.25% 14.06% 0.76 0.40
IFRS 16 Mean 3.19% -5.93% 22% 1.28 0.45
Change in Mean 3.19% -0.68% 7.94% 0.52 0.05
(p.p/times)

Wilcoxon test

Positive differences (n) 23 18 32 32 31
Negative differences (n) 10 17 0 3 2

Zero difference (n) 2 0 3 0 2
z-statistic 2.465 0.311 5.113 4.308 4.448
p-value 0.0127 0.7556 <0.001 <0.001 <0.001
Reject H 0 Yes No Yes Yes Yes
Statistical significance at Increase Inconclusive Increase Increase  Increase
5% level

Supported by theory Partially Partially Yes Yes Yes

15



4.1.1 Return on assets

ROA increased marginally with the implementation of IFRS 16. With statistical significance
at a 1% level (p<0.01), the median ROA increased from 2.11% under IAS 17 to 2.94% under
IFRS 16, an increase of 0.83 percentage points. The mean ROA increased by 3.19 percentage
points and 23 out of 35 companies recorded an increased ratio under IFRS 16, 10 recorded a

decline while two recorded zero difference.

4.1.2 Return on equity

The Wilcoxon test for ROE produced inconclusive results given a 5% (p<0.05) significance
level. 18 companies recorded an increase in ROE under IFRS 16, while 17 companies
recorded a decrease in ROE. The median ROE increased by 1.21 percentage points. The mean

ROE decreased with 0.68 percentage points.

4.1.3 EBITDA Margin

EBITDA margin increased, with statistical significance at a 1% (p<0.01) level following the
implementation of IFRS 16. 32 companies recorded a higher EBITDA margin under IFRS 16,
while 3 recorded no difference. The median EBITDA margin increased by 4.67 percentage

points. The mean increased by 7.94 percentage points.

4.1.4 Leverage ratios

Debt-to-equity increased with statistical significance at a 1% level (p<0.01). Of the 35
companies, 32 recorded a higher D/E ratio under IFRS 16, while 3 recorded a lower ratio. The

median D/E ratio increased by 0.12x, and the mean increased by 0.52x.
Debt-to-assets also increased with statistical significance ata 1% level (p<<0.01). The median

increased by 0.06x and the mean increased by 0.05x. Out of 35 companies 31 showed an

increase, 2 showed a decrease and 2 were unchanged.

16



4.2 Discussion
Table 7 - Expected effect vs. real effect

Financial ratio Expected effects Authors Real effect
ROA Inconclusive Morales-Diaz & Zamora-Ramirez, Increase J
(2018)
Increase Lopes, A.L. & Penela, D. (2025)
Decrease Wong, K. & Joshi, M. (2015); Ooi

et al. (2023); Fito et al (2013)

ROE Inconclusive Lopes, A.l. & Penela, D. (2025); Inconclusive
Fit6 et al. (2013); Wong, K. and
Joshi, M. (2015)

D
ecrease Ooi et al. (2023)

EBITDA margin Increase Lopes, A.L. & Penela, D. Increase J
(2025);Morales-Diaz &
Zamora-Ramirez, (2018)

Debt-to-equity Increase Morales-Diaz & Zamora-Ramirez  ncrease J
(2018); Imhoff et al. ( 1991);
Beattie et al(1998); Wong, K. &
Joshi, M. (2015);00i et al.
(2023);Fito et al. (2013)

Indebtedness - Increase Lopes, A.l. & Penela, D. (2025); Increase 7
Debt-to-assets Morales-Diaz & Zamora-Ramirez

(2018); Wong, K. and Joshi, M.

(2015);00i et al. (2023);Fito6 et al.

(2013)

The results indicate a statistically significant increase in ROA at the 5% level (p<0.05) under
IFRS 16 compared to IAS 17. The effects displayed are consistent with Lopes, A.l. & Penela,
D. (2025), who following the capitalization of right-of-use assets found an average increase
of 31.39% in ROA using pairwise comparison and statistical significance. Lopes, A.l. &
Penela, D. (2025) observed a much larger increase in comparison to the findings of this
study, regardless, it provides an explanation as to why ROA may increase. To understand
why, we must understand how IFRS 16 impacts ROA. IFRS 16 increases the numerator as

lease expenses previously deducted before EBIT are now capitalized. IFRS 16 also increases
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the denominator as right-of-use assets are recognized on the balance sheet. Therefore whether
ROA increases or decreases depends on which of these effects has the larger impact. Lopes &
Penela (2025) attribute their increase in ROA to an increase in EBT which outpaced the
growth in total assets. In this study, the same pattern is observed, the increase in EBIT
outpaced the growth in total assets. Contradictory, Imhoff et al. (1991), Wong, K. & Joshi, M.
(2015), Fit6 et al. (2013) and Ooi et al. (2023) all demonstrated that the capitalization of
leases would reduce ROA. Other reports have found ROA to be inconclusive (Morales-Diaz

& Zamora-Ramirez, 2018).

Discrepancies in findings across studies could be explained by sample/industry specific
differences. Morales-Diaz & Zamora-Ramirez (2018) demonstrate that the magnitude of
IFRS 16 eftfects varies significantly across industries, providing some explanation for the
varying results. Furthermore, differences in methodology could affect the results, this study
and Lopes, A.L. & Penela, D. (2025) uses actual post-implementation data. Other studies,
such as Imhoff et al. (1991), Wong, K. & Joshi, M. (2015) and Fit6 et al. (2013) , have used
the constructive lease capitalization method, originally developed by Imhoff et al. (1991),

used on pre-implementation data.

ROE was found to be inconclusive. This is consistent with Lopes, A.L. & Penela, D. (2025);
Fito6 et al (2013) and Wong, K. and Joshi, M. (2015), all of whom classify ROE as
inconclusive in their results. In contrast Ooi et al. (2023) reported a decrease in ROE. It's
important to note that the latter is a single company case study and may not be representative

of a broad sample as opposed to the other studies mentioned.

As for EBITDA margin, the results in this study are positively consistent with prior research
done on the subject. Both Lopes, A.I & Penela, D. (2025) and Morales-Diaz &
Zamora-Ramirez (2018) confirms an increase in EBITDA based measures following the
implementation of IFRS 16. The increase in EBITDA margin is directly attributable to the
reclassification of lease expenses under IFRS 16. Under IAS 17, operating lease payments
were recognised as operating expenses and therefore deducted before the EBITDA line.
Under IFRS 16, these payments are replaced by depreciation on ROU assets and interest on
lease liabilities, both of which fall below EBITDA. As a result, EBITDA increases
mechanically by an amount approximately equal to the lease payments previously recorded as

operating expenses, while revenue remains unchanged, producing a higher EBITDA margin.
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Regarding leverage ratios, higher values were observed for both D/E and D/A under IFRS 16
compared to TAS 17. These findings are consistent with prior research, Imhoff et al. (1991)
and Beattie et al. (1998) who predicted that the capitalization of operating leases would
significantly increase leverage ratios. Later empirical studies have confirmed these
predictions across different markets and industries. Both Fit6 et al. (2013) & Wong & Joshi
(2015) report statistically significant increases in both D/E and D/A. Morales-Diaz &
Zamora-Ramirez (2018) and Ooi et al. (2023) further support these findings and document
substantial increases in both ratios. Lopes & Penela (2025) also found an increase in D/A.
The present study supports the conclusions of previous research, confirming that IFRS 16 has

had a significant impact on the selected leverage ratios in listed maritime shipping companies.
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5. Conclusion

The purpose of this study is to analyze how the implementation of IFRS 16 has affected
selected financial ratios of publicly listed shipping companies by comparing reported 2019

financial ratios, prepared under IFRS 16, with adjusted ratios restated to a pre-IFRS 16 basis.

The results show that four out of five ratios were significantly affected at the 5% level. ROA
increased, with the median rising by 0.83 percentage points, from 2.11% under IAS 17 to
2.94% under IFRS 16, as EBIT outpaced growth in total assets. EBITDA margin increased
notably, with the median rising by 4.67 percentage points, a direct consequence of lease
expenses being reclassified below the EBITDA line as depreciation and interest. Both
leverage ratios increased significantly: the median D/E ratio rose by 0.12x and the median
D/A ratio by 0.06x, reflecting the recognition of lease liabilities on the balance sheet in
consistency with the theoretical framework and more accurately representing companies
financial position. ROE produced inconclusive results, consistent with the majority of prior

literature.

In regards to the research question “fo what extent has the implementation of IFRS 16 affected
selected financial ratios in listed maritime shipping companies?” The present study provides
empirical evidence that the effects are statistically significant for four of the five ratios
studied. Regarding the direction to which the results were significant, set side by side to the
hypothesis, they are consistent with existing research, with the exception of ROA where
varying results have been reported between studies. The present study found that ROA
increased, as did Lopes and Penela (2025). Wong, K. and Joshi, M. (2015), Ooi et al. (2023)
and Fito et al. (2013) found ROA to decrease and Morales-Diaz & Zamora-Ramirez, (2018)
found the results to be inconclusive. The variation in ROA findings across studies is
consistent with Morales-Diaz & Zamora-Ramirez (2018), who demonstrate that IFRS 16

effects vary significantly across lease-intensive sectors.
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5.1 Limitations & Future research

The results of this study are limited to publicly traded maritime shipping companies defined
by SIC codes 4410 and 4420, which implemented IFRS 16 as of 2019 and previously used
IAS 17. The formulas for EBIT and net income are simplified. Moreover, the study does not
take into account individual tax-rates for each company, instead, an average for the maritime
shipping industry was used (Merk, 2020). Further limitations include region, and companies
whose annual reports are not available in English or Swedish. The results from the study are
therefore only applicable to maritime shipping companies and limited to the criteria listed in
tables 2 and 3. For future research, it would be valuable to use a larger sample size, as it has
the potential to influence the results and improve the generalizability of the findings.
Including companies whose annual reports are published in other languages or were not
publicly available would also contribute to a more representative sample. Using each
company's individual tax rate rather than an industry average would further improve the
accuracy of the calculations. Finally, broadening a study of this nature with a stakeholder
perspective would be relevant to the research field, seeing as changes in financial ratios will

impact their positions.
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