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Abstract: Environmental, regulatory, and economic exogenous disruptions force companies within
the maritime shipping industry to become more sustainable. Financing for implementing the neces-
sary changes is particularly challenging for these companies, considering their narrow margins. With
the changes in the shipping industry being intrinsically capital-intensive, funding is a particular issue,
as few institutional or individual investors can provide the capital required. This paper investigates
the challenges of financing. Drawing from the theory of pecking order on debt and equity, it concep-
tualizes the relation between the modes of financing for the maritime shipping companies and the
nature of the disruptions. Initially, we analyze the various IMO decarbonization regulations, GHG
emissions, alternative fuels, and green energy. Moreover, the relationship between fleet operation
and management and finance is explored. The paper provides a framework to illustrate from a
financial perspective the plethora of challenges and disruptions that have troubled the industry. We
then recommend more suitable funding routes for companies to gauge the proper mix of equity
and debt levels, bonds, and leverage, based on the company’s characteristics, such as size or ESG
performance, as analyzed via the lens of corporate financing, along with the nature of the disruption,
such as high inflation or geopolitical conflicts. In more detail, the paper focuses on key environmental,
social, and governance (ESG) drivers both in the short-term and the long-term within the dry bulk
shipping industry: impact investing and ESG factors are driving new investment opportunities and
contributing to risk mitigation and long-term investment returns. The most pressing financial and
economic questions of the time are wildly extended equity and bond valuations, inflation, and the
conundrum most central banks face. Given these uncertainties, from an investment perspective for
equity markets, the risk/return outlook for risk assets is skewed to the downside, making a cautious
approach prudent for maritime shipping companies.

Keywords: maritime shipping; finance; dry bulk shipping; ESG; impact investing; sustainability;
IMO; decarbonization; green energy; alternative energy; inflation; equity; debt; bonds; leverage

JEL Classification: O32; Q01; Q55; Q56

1. Introduction

Given the global nature of shipping, its effect on the world economy, its history of
regulation, and the recent wide-ranging environmental concerns (Balcombe et al. 2019),
it is interesting to explore the various financing strategies maritime dry bulk shipping
companies may adopt to tackle these problems. While shipping has held a reputation for
being one of the “greenest” forms of transport of materials (Balcombe et al. 2019), following
the introduction and anticipation of new regulations, the shipping industry is now under
challenges (Romano and Yang 2022). According to various national statistics, sea transport
facilitates more than 90% of trade on a global level, and the dry bulk shipping sector forms
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approximately 40% of sea transport (Lin et al. 2019), which is significant when compared to
a global fleet shares of 38% for tanker vessels and 22% for container vessels.

Due to the narrow margins for shipping companies, disruptions are forcing companies
to react to these challenges by changing their vessels to be greener. As such, funding
is a particular issue in this case, especially with the limited number of companies and
individual investors acting as funding channels. This research investigates the various
funding routes that could be used in the dry bulk shipping industry during the transition
period to green energy and determines to what extent maritime companies can survive
based on their profiles and access to finance.

The maritime shipping industry is not only highly competitive, with high barriers
to entry given the significant capital and financing needed to purchase vessels, but in
recent decades, it has grown to be one of the most heavily regulated industries worldwide
(Romano and Yang 2022). With a plethora of new regulations and legislation constantly
enforcing changes, many challenges have emerged in the shipping industry worldwide
(Schinas and Bergmann 2021): such restrictions by the International Maritime Organization
(IMO) and other international management bodies, and domestic, national decisions have
led to technological advances and the development of machinery, such as the Ballast Water
Treatment System (BWTS), the EGCS Scrubber system, and Alternative Marine Power
(AMP), requiring significant capital both to install and maintain on bulk carrier motor
vessels (M/V) (Balcombe et al. 2019).

Given IMO’s 2023–2030 decarbonization regulation implementation (Balcombe et al.
2019), maritime companies constantly build dedicated Market Research and Development
teams, evaluating all available technologies to reduce vessels’ carbon footprint and enhance
environmental progress as mandated by the IMO.

All those regulations and challenges mentioned earlier have sparked debates over the
most efficient fuels to be used by vessels to minimize costs and ultimately maximize profits
(Balcombe et al. 2019; Gilbert et al. 2018; International Transport Forum 2018). As explained,
green energy has proven to be very disruptive in recent years, and in a world where
the pace of change is so immense, shipping companies are called to explore alternative
fuels, including LNG, Ammonia, HSFO, LSMGO, LFO, and even nuclear power. This is a
particularly interesting evolution within the logistics industry, as some companies may be
unable to cope with the costs of researching and developing, applying changes, and shifting
their focus. Meanwhile, given their greater access to financing, other larger and perhaps
more established ones may exploit this opportunity (Paul and Solli 2022). Hence, all the
aforementioned concerns indicate why funding is important within the shipping industry.

This conceptual paper, therefore, seeks to ascertain: “What are the potential routes to
finance innovation in sustainability and alternative energy in the dry bulk shipping industry?”

2. Green Energy and IMO Regulations

When investigating the environmental aspect of the ESG concept (as developed further
in the paper) regarding shipping, the first and fundamental challenge is the environmental
regulations that all shipowners must comply with. Firms operating within the shipping sec-
tor must follow developments (Sambracos and Maniati 2015), be ahead of other companies,
and once there are solutions available, they should be able to implement them (Romano
and Yang 2022). This can be seen in various ways, depending on the company’s profile: for
smaller-sized maritime firms that are not as established, consolidated, and in a sound finan-
cial position, this can be challenging. However, such challenges may also bring significant
opportunities for extended control of costs and increased efficiency of their fleets and man-
agement strategies. In more detail, shipping companies in Greece consider environmental
regulations to slow down vessel speeds while increasing scrapping and decreasing supply.
Therefore, depending on firms’ financial position and ability to foresee requirements and
be ahead of rivals, such challenges can be turned into significant opportunities.

As mentioned previously, the maritime shipping industry is different from others—
not only is it highly competitive with high barriers to entry (Alexandridis et al. 2020),
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but in recent decades, it has grown to be one of the most heavily regulated industries
(Balcombe et al. 2019), with the gradual proliferation and enforcement of new maritime laws.
IMO’s 2023–2030 decarbonization regulation implementation (Sigalas 2022; International
Transport Forum 2018) has prompted maritime companies to build dedicated Research
and Development teams to evaluate available technologies that assist in reducing vessels’
carbon footprint and carefully decide on which size and fuel-type vessels to purchase. Based
on the analysis of historical operational parameters, companies’ vessel emissions profiles
must become competitive within the upcoming Carbon Intensity Indicator (CII) framework
(Psaraftis and Kontovas 2020), defined as “a measure of how efficiently a ship transports
goods or passengers and is given in grams of CO2 emitted per cargo-carrying capacity and
nautical mile” (DNV 2022), which is expected to be adopted by the International Maritime
Organization (Psaraftis and Kontovas 2020).

The IMO’s Initial GHG Strategy, which will be in effect from 2023 to 2030, aims to
significantly reduce greenhouse gas (GHG) emissions from international shipping. The
strategy has a goal of reducing GHG emissions from shipping by at least 50% by 2050,
compared to 2008 levels, with the ultimate goal of phasing out emissions entirely. To achieve
these emissions reductions, the IMO has established GHG emissions reduction targets for
different sectors within the maritime shipping industry, such as bulk carriers, tankers, and
container ships. Companies operating in this industry will need to take steps to reduce
their GHG emissions in order to meet these targets. This may involve implementing energy
efficiency measures on their vessels, transitioning to lower-carbon fuels, or investing in
emissions reduction technologies.

The scope of the IMO’s decarbonization regulations is global, as they apply to all
international shipping activities, and this means that all shipping companies operating
internationally will be required to take steps to reduce their GHG emissions in order to
meet the targets set by the regulations.

Previous efforts to address GHG emissions from shipping have largely focused on
improving energy efficiency, but the IMO’s Initial GHG Strategy represents a more compre-
hensive approach that aims to drive significant emissions reductions across the industry.

The significant impact of the IMO’s decarbonization regulations on the maritime
shipping industry is likely to be felt in a number of ways. Companies operating in the
industry will need to invest in new technologies and equipment in order to reduce their
GHG emissions (Caschili and Meda 2012), which may involve significant upfront costs.
The regulations may also lead to changes in the types of fuels used by ships and changes in
shipping routes and practices in order to maximize efficiency and reduce emissions. Overall,
the IMO’s decarbonization regulations are likely to have a significant and wide-ranging
impact on the maritime shipping industry as it works to meet the emissions reduction
targets set by the regulations.

Decarbonization is one of the major dilemmas. During the transitional period, shipown-
ers will have to maintain their vessels in a condition that is acceptable on CII terms. Green
energy has been proven to be very disruptive in recent years, so shipping companies are
called to explore alternative fuels, including hydrogen, LNG, ammonia, HSFO, LSMGO,
nuclear power, etc. (Balcombe et al. 2019). Until the new green fuels are delivered, there is
not much more they can do.

With new regulations constantly enforcing changes, many questions have troubled
the shipping industry worldwide (Howell and Bhattacharya 2015). Such restrictions by the
International Maritime Organization, other management bodies, and countries have led to
technological advances and the development of costly machinery. These regulations have
often required the implementation of new technologies and equipment in order to reduce
the environmental impact of shipping.

One example of a technology that has been developed in response to regulatory
pressures is the Ballast Water Treatment System (BWTS). Ballast water is used to stabilize
ships and maintain balance, but it can also contain harmful aquatic organisms that can
be introduced into new environments when the ballast water is released. The BWTS is
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designed to kill or remove these organisms from the ballast water, reducing the risk of
invasive species being introduced into new ecosystems.

Another example is the Exhaust Gas Cleaning System (EGCS), also known as a scrub-
ber. Shipping vessels can emit harmful substances, including sulfur oxides (SOx) and
particulate matter (Lindstad et al. 2017), through their exhaust gases. The EGCS is designed
to remove these substances from the exhaust gases, reducing their environmental impact.

Alternative Marine Power (AMP) is another technology that has been developed in
response to regulatory pressures (Balcombe et al. 2019). AMP systems allow vessels to
connect to a power source while they are docked rather than running their engines or using
auxiliary generators. This can help to reduce air pollution and noise in port areas and can
also be more cost-effective for shipping companies.

All these investments impose an additional financial burden for maritime shipping
companies and should, therefore, be planned with the help of dedicated R&D teams and
the formation of correct and feasible strategies.

3. Fleet Operation and Management in Relation to Finance

The dry bulk maritime industry is cyclical (Gavalas and Syriopoulos 2016). Build-
ing a fleet through timely and selective acquisitions of second-hand and new-building
vessels (owned or operated under sale and lease-back arrangements) is critical to a suc-
cessful business strategy (Star Bulk Carriers Corp 2021). Companies’ fleets should be
well-positioned to take advantage of economies of scale in commercial, technical, and
procurement management.

In terms of commercial management, larger fleets may allow companies to negotiate
better rates with clients due to the increased volume of shipping services they are able to
provide. This can lead to increased profitability and competitiveness. In terms of technical
management, larger fleets may allow companies to spread the costs of implementing
new technologies and equipment, such as those required for compliance with regulatory
requirements, over a larger number of vessels. This can help to make the adoption of
these technologies more financially viable. In terms of procurement management, larger
fleets may allow companies to leverage their purchasing power to negotiate better prices
for goods and services, such as fuel and maintenance services. This can help to reduce
operating costs and increase profitability. Overall, economies of scale can help companies
with larger fleets to be more efficient and competitive in the maritime shipping industry.

The supply of dry bulk carriers is directly dependent on the delivery of new ves-
sels (Gavalas and Syriopoulos 2016) and the scrapping of old vessels, and the demand
for dry bulk shipping is often reliant on economic conditions and international trade
(Balcombe et al. 2019; Jiang et al. 2018). This raises several questions about when it is
appropriate to sell and purchase vessels so that the company does not purchase vessels
at a higher price and ultimately harm its financial position. However, although compa-
nies’ business strategies vary, the main focus is arranging voyage (long-term) and spot
(short-term) charters for their ships, given the current market levels and political situation.

Owning a modern, diverse, high-quality fleet of dry bulk carrier vessels, reducing
operating costs, improving safety, and providing the company with a competitive advan-
tage in securing favorable time charters are all essential elements for achieving favorable
outcomes (Lindstad et al. 2015; Lister et al. 2015; Poulsen et al. 2016). As a result, com-
panies achieving the above can capitalize on rising market demand during a period of
reduced fleet growth, customer preferences for their vessels and economies of scale while
enabling them to capture the benefits of fuel cost savings through spot time charters or
voyage charters.

Vessels operating on time charters for a certain period of time provide more predictable
cash flows and revenue streams (Star Bulk Carriers Corp 2021). Still, they can yield lower
profit margins than vessels operating in the spot charter market during favorable market
conditions. Ships operating in the spot charter market generate less predictable revenues
but may enable the company to capture increased profit margins during improvements
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in charter rates. However, the company would be exposed to the risk of declining vessel
rates, which may have a materially adverse impact on its financial performance. Therefore,
a company operating in the shipping industry must be in a position to devise appropriate
business strategies to maximize its revenue streams correctly (Chen 2011).

Furthermore, as mentioned in previous sections, it is crucial for shipping companies
to be actively engaged with R&D. Improvements in vessel efficiency and stricter environ-
mental standards are set to increase the earnings differential between new and old vessels
(DNB Markets Bank Markets 2021; Poulsen et al. 2016), consequently putting pressure
on residual values (i.e., stranded assets). The record low order book (Kavussanos et al.
2014), coupled with upcoming environmental regulations that limit new vessel orders, also
creates favorable long-term dynamics for this industry. Additionally, companies should
improve their performance continuously, enhancing voyage planning and execution via
weather routing, speed optimization, and hull performance monitoring.

Increasing focus on sustainable scrapping solutions could lead to lower scrap prices
and potential costs associated with responsible vessel decommissioning. In addition, regu-
latory uncertainty limiting new orders, which could prolong the upcycle, and substantial
regulatory uncertainty surrounding new environmental measures by IMO (Howell and
Bhattacharya 2015) are also significant factors. Additionally, regulatory uncertainty re-
garding the implementation of new regulations and secondary implications for the market
balance and costs could drive increased uncertainty in a highly volatile industry. How-
ever, the great potential and demand for improved efficiency in the world fleet leave
opportunities for shipping companies willing to invest in new technology.

Meanwhile, requirements for vessel efficiency and ratings (RightShip GHG rating, etc.)
among major charterers have and will continue to play an important role, increasing costs
on higher-quality fuels and new propulsion systems. Therefore, from maritime shipping
companies’ perspective, keeping a well-maintained fleet, close dialogue with yards and
class agencies to stay on top of the latest technology, and sound relationships with major
clients allow for de-risked investment in new technology against long-term contracts and
contribute positively to the company’s financial position.

4. Sources of Finance

Currently, the shipping industry is consolidating in a world where the pace of change
is so immense. This is economically positive for the sector because consolidation creates
economies of scale and will allow players to raise freight rates due to decreased competition
and rivalry, leading to greater self-control. Shipping companies are called to form various
business models in order to benefit to the greatest degree from potential growth in the
industry while also taking into careful consideration both the external environment of the
industry, including the economic and political spectrum, and components of the business
model canvas.

Consolidation for public companies is important because it makes it more enticing
for institutional investors. In general, consolidation offers economies of scale on various
levels to companies, gives better access to loans, and banks are more likely to lend to larger
companies for the reasons outlined previously and considering that they have better human
capital (Christodoulou 2015).

Shipping companies are almost exclusively financed by both equity and debt. Con-
sequently, they have to investigate various sources of finance, including raising equity in
public markets, issuing bonds, receiving bank loans, and giving collateral, to survive. Ship-
ping is a business with little added value because, as can be seen by looking at historical
charts throughout the years. It is also price sensitive, and consumers expect services of
the highest standards, ultimately determining prices. It is a free market, using supply and
demand, and consequently, it is difficult to have a valuation that is constantly above Net
asset value (NAV) or vessel values in the case of shipping.

Furthermore, most of the financing comes from banks, and alternative financing can
be expensive—which is not desirable because of the narrow margins and the small equity
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returns of the industry, as analyzed above—and it is challenging to replace banking, which
is currently the primary support of shipping. Capital markets are mostly closed to new
entries and entirely for smaller companies. However, if existing players want to raise
equity, they would have to do it at a discount to their NAV, diluting shareholders’ financial
positions within their respective companies. This section of the research paper shall
briefly outline the various common sources of finance for maritime shipping companies
purchasing dry bulk vessels, container ships, and tankers: debt and equity financing, bonds,
and leverage.

4.1. Debt Financing

First and foremost, a significant source of capital is debt financing. Commercial banks
are the most important providers of debt to finance the bulk shipping industry, usually
offering loans of 2–10 years (Ioannidis 2020). Consequently, given that not all companies
operating in this sector have the same accessibility to finance, whether through banks,
financial institutions, organizations, individual investors, or the necessary connections in
the industry, the gap between large and small shipping firms is widening. This is occurring
partly due to historical reasons, including the high volatility of the sector (Ioannidis 2020;
Moutzouris and Nomikos 2019) and the lack of trust in businesses that do not have long-
standing quantitative and qualitative records. Companies may be required to provide
collateral, such as the vessels themselves, in order to secure a loan.

Several of the major players within the dry bulk shipping industry present a debt-to-
total-capitalization ratio of more than 50%, with most of the debt having been facilitated in
recent years by financial institutions and commercial banks based in Asia (Duru 2013). As
is analyzed below in more detail, the green factor also plays a major role in bank lending.

The performance of the maritime shipping company is of major importance when it
comes to debt financing through the aforementioned channels. In more detail, taking into
consideration that such investment channels seek to maximize their profits and return on
investment (ROI) to satisfy their clients and enhance their investment portfolios, under-
going intense due diligence of the shipping company and determining to what extent it
has reached the peak of its performance is necessary and ultimately becomes one of the
deciding factors. Furthermore, the gearing ratio, calculated as the percentage of the debt
of the total value of the vessels, and liquidity ratios of a company seeking financing from
these channels, are also taken into account.

4.2. Equity Financing

Another major mode of financing is equity financing. The primary types of equity
financing when it comes to shipping are public offerings, owner equity, and limited partner-
ship (Stopford 2013). These three types seek various investments by offering a stake in the
business(es) to individuals or financial institutions willing to take on additional, calculated
risks and, if successful, shares of the profits (Stopford 2013; Stowel 2010).

Most major shipping firms finance part of their investments using an amalgam of
equity from their retained profits and personal funds. This is generally the case for almost
all shipping companies, bearing in mind that each adopts different strategies, and so the
percentages and ratios for each firm may vary depending on the company’s size, degree of
risk, and the business environment (Stopford 2013).

Moreover, established companies may also opt to raise capital through public offerings
in markets, i.e., NYSE, NASDAQ, etc.; and having a careful strategy, clear corporate struc-
ture, credible management record, and financial transparency help make public offerings
successful. Nevertheless, it should be noted that raising equity to shipping companies
through public offering has a varied history, as although there are some successful publicly-
traded shipping companies, not all can perform well under these circumstances, and
usually, the ones that do succeed are the major players in the industry that, combined with
others, make for the majority of fleet market share. Hence, based on their efficiency and
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ability to perform, businesses must be able to correctly judge and form appropriate models
to maximize their revenue streams through equity finance.

Lastly, as will be developed further in the paper, environmental, social, and gover-
nance ("ESG") goals currently form an essential component of an investment strategy and
fund allocation (Stowel 2010). When developing an investment strategy, incorporating a
more diversified approach but also heavily considering and balancing the portfolio due to
environmental, social, and corporate governance (ESG) factors and environmental impact
are critical. Delivering ESG innovation alongside long-term value for clients and sharehold-
ers is one of the current concepts that dominates investors’ portfolios and fund divisions.
Additionally, impact investing and ESG factors drive new investment opportunities and
contribute to risk mitigation and long-term investment returns.

4.3. Bonds

Shipping companies with good ratings can also raise money by issuing bonds. Nev-
ertheless, the procedure takes a long time—months to develop the prospect and place
the bonds in the market (Paul and Solli 2022). In more detail, rating companies such as
Standard & Poor’s and Moody’s determine the credit rating of firms wishing to raise capital
using bonds, and the percentage of interest follows the firm’s credit rating (Christodoulou
2015). However, it should be noted that green bonds are expensive, and the market is closed
(Stopford 2013). This financing route is used to a great extent by larger shipping companies
listed in the stock market, and they typically facilitate purchasing additional vessels—either
newbuildings or secondhand—ultimately allowing them to expand their fleets.

4.4. Leverage

Leverage is the use of borrowed capital to finance the purchase of assets, with the
goal of increasing the potential return on investment. In the maritime shipping industry,
leverage can be used in a number of ways:

• Leveraged buyouts: Companies in the shipping industry may use leverage to finance
the acquisition of other companies or assets, such as vessels. This can involve bor-
rowing money to fund the purchase, with the goal of generating a higher return on
investment through the ownership of the assets.

• Debt financing: Companies may also use leverage by borrowing money to finance
the purchase of vessels or other assets. This can allow them to acquire assets without
having to come up with the full purchase price upfront and can potentially increase
the return on investment if the assets appreciate in value over time.

• Charter financing: Companies may use leverage by entering into charter financing
agreements, in which they agree to pay for the use of a vessel over a specific period
of time. This can allow them to acquire the use of a vessel without having to come
up with the full purchase price upfront and potentially generate a higher return on
investment if the vessel is in high demand.

Alternative strategies often engage in leverage or, as mentioned above, gearing (ra-
tio). Leverage within the shipping industry increases a company’s sensitivity to market
movements, as is evident via freight rates, and shipping firms that use leverage can be
expected to be more volatile than other funds that do not use leverage (Alexandridis et al.
2020; Goldman Sachs 2019). Nevertheless, having high leverage levels in favorable market
conditions may enhance return on equity (ROE) and profits (Alexandridis et al. 2020). As a
result, shipping companies finance their fleets, including vessel acquisitions, with a mix of
debt and equity, intending to maintain moderate leverage levels over time despite having
the capacity to obtain additional financing. The dry bulk maritime industry is cyclical in
nature, so building a fleet through timely and selective acquisitions of second-hand and
newbuilding vessels—either owned or operated under sale and lease-back arrangements—
is a critical aspect of a successful business strategy.

Overall, leverage can be a useful tool in the maritime shipping industry, as it can allow
companies to acquire assets and generate higher returns on investments. However, it is
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important for companies to carefully manage their leverage in order to avoid taking on too
much debt, which can be risky if the value of their assets does not increase as expected.

5. Inflation

Inflation is undoubtedly one of the greatest concerns, and this paper was written when
the U.S. entered a recessionary phase. Inflation will lead to higher interest rates, which will
inevitably lead to recession. In the beginning, this will assist shipping because inflation
increases the prices of both vessels and freight, but once the recession is reached, it becomes
a major problem for shipping in general.

Exogenous macroeconomic shocks may influence the global supply chain networks,
global trade, and commodity prices, which are seen to impact inflation directly. The most
significant exogenous shocks—the coronavirus global pandemic and the respective port
lockdowns (Gavalas et al. 2022); the recent Ukrainian conflict with Russia; the financial crisis
of 2008, which led to maritime shipping companies’ share prices facing significant pressure;
and the plethora of environmental regulations set by the IMO and other management
bodies—can be seen to have a significant impact, if not immediately, with a time-lag of a
few quarters or years.

The current inflation in commodities faced as a result of the Ukrainian conflict can be
seen similarly to the crisis of 2008, which had a significant impact on several levels. Firstly,
maritime shipping companies which purchased vessels at high prices saw vessel values
plummeting alongside freight rates and global demand.

Additionally, the vast majority of companies that were public at the time were faced
with catastrophic falls in the respective stock prices, affecting not only their market capital-
ization but also creating great uncertainty within the financial sector -including individual
investors, commercial banks, and funds- and, in practice, according to the investment
strategies of major banks and asset management firms such as Morgan Stanley, Goldman
Sachs, and JPMorgan, there is still a notion of instability and concerns when investing in
maritime shipping companies of any kind, perhaps even due to the high volatility of the
industry, as seen throughout the years.

Inflation can have a number of impacts on the shipping industry. Some of the ways in
which inflation can affect the industry include:

• Increased operating costs: Inflation can lead to an increase in the cost of goods and ser-
vices that shipping companies rely on, such as fuel, maintenance, and labor. This can
lead to higher operating costs for shipping companies, which can eat into their profits.

• Changes in demand: Inflation can also affect demand for shipping services, as it can
lead to changes in the prices of goods and services that are shipped. For example, if
the cost of importing goods increases due to inflation, this may lead to a decrease in
demand for shipping services.

• Interest rates: Inflation can also affect interest rates, which can have an impact on the
cost of financing for shipping companies. If inflation is high, central banks may raise
interest rates in order to curb inflation, which can increase the cost of borrowing for
shipping companies.

• Currency exchange rates: Inflation can also affect currency exchange rates, which can
have an impact on the cost of shipping goods internationally. If the value of a currency
decreases due to inflation, it may become more expensive for shipping companies to
import or export goods in that currency.

Hence, inflation can have a range of impacts on the shipping industry, and companies
may need to adapt their business strategies in order to mitigate these effects. If companies
face high inflation, banks are even more risk-averse to lending, which is, by definition,
a challenge.

6. Environmental, Social, and Governance (ESG) in Dry Bulk Shipping

Environmental, social, and governance (ESG) issues are essential to responsible invest-
ment and aim to enhance the relevant disclosure and performance. As such, within the
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dry bulk shipping industry, companies aim to improve their annual ESG scores constantly,
particularly when it comes to shipping companies that are public and constantly seek
investment via commercial banks, financial institutions, and private investors by selling
stocks in exchanges (mainly in NYSE and NASDAQ in the United States, or LSE in the
United Kingdom) to thus increase shareholders in the company. At the time of writing in
2022, many potential shareholders strongly advocate that impact investing and ESG factors
drive new investment opportunities and are contributors toward both risk mitigation and
long-term investment returns.

6.1. Key ESG Drivers in the Long-Term within the Dry Bulk Shipping Industry

On the prerequisite that physical world trade will be sustained, shipping remains by
far the most efficient means of transportation and should see continued growth, and the
great potential and demand for improved efficiency in the world fleet leave opportunities
for shipping companies willing to invest in new technology.

Certain rules and regulations could lead to transitional disruption with the potential to
improve the market balance for shipping markedly—e.g., speed limits and environmentally-
driven rerouting—and CO2 footprint reporting on products could limit the attractiveness of
globalized and specialized production lines. Furthermore, rapid technological development
and stricter environmental standards pose the risk of stranded assets and two-tier markets.

Lastly, increasing the focus on sustainable scrapping solutions could lead to lower
scrap prices and potential costs associated with responsible vessel decommissioning; and
trends in near-shoring, recycling, and extending products’ lifecycles could put pressure on
shipping demand growth.

6.2. Key ESG Drivers in the Short-Term within the Dry Bulk Shipping Industry

In the short-term, regulatory disruption in the shipping industry with an increas-
ing environmental focus may cause significant inefficiencies for trading vessels, limiting
vessel supply and tightening markets. Meanwhile, regulatory uncertainty regarding the
implementation of new regulations and secondary implications for the market balance
and costs could drive increased uncertainty in such a highly volatile industry; and there is
sustained tightness on the supply side due to limited new orders, as future ship technology
remains uncertain.

Dry bulk shipping entails transporting coal, the worst performer ESG-wise, and iron
ore for energy-intensive and polluting steel production, which screens poorly in the ESG
framework. To uphold the Paris Agreement, coal must be the first fossil fuel to be scaled
down. Coal represented 24% of dry bulk volumes in 2018, including coking coal for steel
production, and cuts in trade volumes would be damaging.

7. Theoretical Framework—Proposition

The previous sections offer insight into the various funding routes that are most
commonly used within the dry bulk shipping sector, and some of the many determinants
that drive shipping firms and investors to form their respective strategies. To summarize,
the main funding routes used are equity and debt financing and bond issuing; and core
problems for the industry are the plethora of new environmental regulations, sustainability,
ESG, and inflation. Given the different routes currently used, companies face the challenges
above and are called to form strategies that overcome them, allowing them to maximize
their retained profits.

The most pressing financial and economic questions of the time are wildly extended
equity and bond valuations; inflation; and the conundrum now faced by central banks
worldwide, most notably the Federal Reserve Bank of the United States. Given these
uncertainties and the potential downside that could materialize with a Fed policy error,
and from an investment perspective for equity markets, the risk/return outlook for risk
assets is skewed to the downside, making a cautious approach extremely prudent.



J. Risk Financial Manag. 2023, 16, 101 10 of 13

As mentioned previously, high inflation is linked to debt financing, and ESG, in recent
years, is directly linked to equity financing. Given the disruptions present, it could be said
that companies with better ESG scores are more successful at pursuing equity financing.
However, this means that companies with low ESG may be forced to raise capital via debt
financing. The problem, however, is the high inflation rates, imposing additional trouble
on banks for lending. Whether to take equity or debt also depends on the company’s
size, considering that equity financing incorporates a lot of risks; on the other hand, debt
does not incorporate that much, as companies are not sharing the risk with their financing
channel. Hence, ceteris paribus, equity financing is considered better within the maritime
shipping industry. Still, companies need to work on their ESG, and if that is not possible,
they have to use debt financing, and this has the issue of inflation.

Environmental, social, and governance (ESG) factors are increasingly being considered
by investors and shipping companies as important indicators of a company’s performance
and potential for long-term success. ESG factors measure the impact of a company on the
environment and society, and its governance practices.

In the maritime shipping industry, ESG factors can be particularly important, as the
industry has a significant impact on the environment due to its greenhouse gas (GHG)
emissions and other forms of pollution. Investors and shipping companies are, therefore, in-
creasingly looking at ESG factors as a way to assess the sustainability of different companies
and to make informed investment decisions.

For shipping companies, strong ESG performance can be important for attracting
investment, as investors may be more likely to invest in companies that are perceived
as socially and environmentally responsible. Companies with strong ESG performance
may also be more attractive to customers and stakeholders, which can lead to increased
profitability and long-term success.

Overall, the concepts of profit maximization and sustainability are increasingly being
integrated into investment strategies, and ESG factors are important indicators in this
process for both investors and shipping companies in the maritime industry.

This, coupled with the increasing cautiousness by the IMO in the formation of plans for
protecting the environment within the shipping industry, is important. Hence, the concept
of ESG within the industry plays a deciding factor in companies’ financial strategies and
the various funding routes by which they will raise capital.

To tackle the issues at hand, and drawing from the theory of corporate financing with
the pecking order on debt and equity and the nature of each mode, it is hypothesized that
according to the responses of shipping companies to the various environmental challenges,
the method will, in turn, develop the funding routes that they will take in forming their
financial strategies and allocation the degrees of equity and debt. ESG is also a concept
analyzed via the lens of corporate financing. To the best of our knowledge, no other
paper has made direct reference to ESG and impact investments within the dry bulk
shipping industry.

To summarize, the purpose of this paper was, therefore, to illustrate from a financial
perspective the plethora of challenges and disruptions that have troubled the industry and
the respective funding routes that prominent companies have taken as responses, with one
of the conclusions being that, ceteris paribus, equity financing is more desirable than debt
financing for larger companies.

8. Concluding Remarks

In the last three decades, we have witnessed several types of exogenous shocks and a
great degree in uncertainty within the business world. These exogenous shocks, despite
being infrequent, leave important scars in the economic arena. More precisely, some of the
greatest exogenous shocks included: the COVID-19 global pandemic and the respective
lockdowns that blocked trade for important shipping routes, mainly in Asia; the recent
Ukrainian conflict with Russia; the financial crisis of 2008, which had a very negative effect
on maritime shipping companies that were listed in the stock market and made use of both
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equity and debt financing; and the plethora of environmental regulations determined by
the IMO and other management bodies.

Given that shipping companies have narrow margins, environmental and geopolitical
disruptions are forcing them to react to challenges by becoming more sustainability-focused
and adopting diversified financial strategies. Hence, raising capital is a particular issue, espe-
cially with the relatively few companies and individual investors acting as funding channels.

To conclude, since maritime shipping companies have narrow margins, environmental
and geopolitical disruptions are forcing them to react to challenges by becoming more
sustainability-focused and adopting various financial strategies. Hence, considering the
shipping industry’s capital-intensive nature, funding is a particular issue, especially with
the few institutional or individual investors that can provide the capital required. In
the last three decades of business, markets have witnessed several types of exogenous
shocks and a great degree of uncertainty. Despite being infrequent, these exogenous shocks
leave important scars in the economic arena. To tackle the issues at hand, the paper
conceptualized the relation between the mode of financing of the shipping companies and
the nature of the disruptions by drawing from the theory of corporate financing with the
pecking order on debt and equity and the nature of each mode. Furthermore, the topical
concept of ESG was also examined via the lens of corporate financing.

Lastly, the paper recommends suitable funding routes for companies to gauge the
proper amalgam of equity and debt levels based on their characteristics, such as size or
ESG performance, and the nature of the disruption, such as high inflation or geopolitical
conflicts. It is suggested that future studies analyze the aforementioned in an empirical
framework to test the theories above, capture the fluctuations and volatility of the maritime
shipping market regarding their ESG performance, and assess to what extent the statements
in this paper have a valid frame of reference.
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References
Alexandridis, George, Nikolaos Antypas, Arman Gulnur, and Ilias Visvikis. 2020. Corporate financial leverage and M&As choices:

evidence from the shipping industry. Transportation Research Part E: Logistics and Transportation Review 133: 101828. Available
online: http://centaur.reading.ac.uk/88152/ (accessed on 12 October 2022). [CrossRef]

Balcombe, Paul, James Brierley, Chester Lewis, Line Skatvedt, Jamie Speirs, Adam Hawkes, and Iain Staffell. 2019. How to decarbonise
international shipping: Options for fuels, technologies and policies. Energy Conversion and Management 182: 72–88. [CrossRef]

Caschili, Simone, and Francescs Romana Meda. 2012. A Review of the Maritime Container Shipping Industry as a Complex Adaptive
System. Interdisciplinary Description of Complex Systems 10: 1–15. [CrossRef]

Chen, Shun. 2011. Modelling and Forecasting in the Dry Bulk Shipping Market. Available online: http://citeseerx.ist.psu.edu/
viewdoc/download?doi=10.1.1.837.9526&rep=rep1&type=pdf (accessed on 12 October 2022).

Christodoulou, Angeliki. 2015. UNIVERSITY OF PIRAEUS DEPARTMENT OF MARITIME STUDIES M.Sc. in Maritime Studies
SHIPPING FINANCE Prevailing Ship Financing Methods Applied to Major Dry-Bulk Companies. Available online: https://dione.
lib.unipi.gr/xmlui/bitstream/handle/unipi/9264/Christodoulou_Angeliki.pdf?sequence=1 (accessed on 12 September 2022).

Den Norske Bank Markets—Den Norske Bank Alpha. 2021. Available online: https://www.dnbalpha.com/ (accessed on 10 October 2022).
DNV CII—Carbon Intensity Indicator. 2022. Available online: https://www.dnv.com/maritime/insights/topics/CII-carbon-intensity-

indicator/index.html (accessed on 10 October 2022).
Duru, Okan. 2013. Irrational exuberance, overconfidence, and short-termism: Knowledge-to-action asymmetry in shipping asset

management. The Asian Journal of Shipping and Logistics 29: 43–58. [CrossRef]
Gavalas, Dimitris, Theodoros Syriopoulos, and Michael Tsatsaronis. 2022. COVID-19 impact on the shipping industry: An event study

approach. Transport Policy 116: 157–64. Available online: https://www.sciencedirect.com/science/article/pii/S0967070X21003371
(accessed on 10 December 2022). [CrossRef]

Gavalas, Dimitris, and Theodore Syriopoulos. 2016. Exploring the Cyclical Stance of the Shipping Market: Introducing the Shipping
climate tracer. International Journal of Transport Economics 43: 247–63.

Gilbert, Paul, Conor Walsh, Michael Traut, Uchenna Kesieme, Katvan Pazouki, and Alan Murphy. 2018. Assessment of full life-cycle
air emissions of alternative shipping fuels. Journal of Cleaner Production 172: 855–66. [CrossRef]

Goldman Sachs Insights—The Rise of Corporate Debt, Leveraged Loans and Smaller LBOs. 2019. Goldman Sachs. Available online:
https://www.goldmansachs.com/insights/pages/from_briefings_13_may-2019.html (accessed on 10 September 2022).

Howell, Kerry E., and Syamantak Bhattacharya. 2015. Functional and territorial jurisdictions: Regulating a globalised shipping
industry. Journal of Transport Geography 55: 92–100. Available online: https://pearl.plymouth.ac.uk/bitstream/handle/10026.1/
5425/Howell%20&%20Bhattacharya%20JoTG%202016.pdf;jsessionid=503DA05F2ED694ED9A46EBA3D2D254B0?sequence=1
(accessed on 10 December 2022). [CrossRef]

International Transport Forum. 2018. Decarbonising Maritime Transport: Pathways to Zero-Carbon Shipping by 2035. Case-Specific Policy
Analysis. Issue 47 of International Transport Forum Policy Papers. Paris: OECD Publishing, pp. 1–86.

Ioannidis, Loukas. 2020. Alternative Sources of Shipping Finance: Private Equity Funds. Available online: https://repository.ihu.edu.
gr/xmlui/bitstream/handle/11544/29897/Ioannidis.Loukas.pdf (accessed on 10 December 2022).

Jiang, Bao, Jian Li, and Chunxia Gong. 2018. Maritime Shipping and Export Trade on “Maritime Silk Road.” The Asian Journal of
Shipping and Logistics 34: 83–90. [CrossRef]

Kavussanos, Manolis G., Ilias D. Visvikis, and Dimitris N. Dimitrakopoulos. 2014. Economic spillovers between related derivatives
markets: The case of commodity and freight markets. Transportation Research Part E: Logistics and Transportation Review 68: 79–102.
[CrossRef]

Lin, Arthur J., Hai Yen Chang, and Jung Lieh Hsiao. 2019. Does the Baltic Dry Index drive volatility spillovers in the commodities,
currency, or stock markets? Transportation Research Part E: Logistics and Transportation Review 127: 265–83. [CrossRef]

Lindstad, H. Elizabeth, Carl Fredrik Rehn, Gunnar S. Eskeland. 2017. Sulphur Abatement Globally in Maritime Shipping. Transportation
Research Part D: Transport and Environment 57: 303–13. Available online: www.sciencedirect.com/science/article/pii/S136192091
7304819 (accessed on 12 December 2022). [CrossRef]

Lindstad, Haakon, Gunnar S. Eskeland, Harila N. Psaraftis, Inge Sandaas, Anders H. Strømman. 2015. Maritime Shipping and
Emissions: A Three-Layered, Damage-Based Approach. Ocean Engineering 110: 94–101. [CrossRef]

Lister, Jane, René Taudal Poulsen, and Stefano Ponte. 2015. Orchestrating Transnational Environmental Governance in Maritime
Shipping. Global Environmental Change 34: 185–95. [CrossRef]

Moutzouris, Ioannis C., and Nikos K. Nomikos. 2019. Earnings yield and predictability in the dry bulk shipping industry. Transportation
Research Part E: Logistics and Transportation Review 125: 140–59. Available online: https://openaccess.city.ac.uk/id/eprint/21819/
1/Earnings%20Yield%20Predictability%20Final.pdf (accessed on 15 October 2022). [CrossRef]

Paul, Anik Kumar, and Kasper Solli. 2022. Green Bonds in Shipping: An Event Study of Green Bonds in Shipping and Their Impact on
Institutional Ownership and Equity Risk. Hdl.handle.net. Available online: https://hdl.handle.net/11250/2772242 (accessed on
15 October 2022).

http://centaur.reading.ac.uk/88152/
http://doi.org/10.1016/j.tre.2019.101828
http://dx.doi.org/10.1016/j.enconman.2018.12.080
http://dx.doi.org/10.7906/indecs.10.1.1
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.837.9526&rep=rep1&type=pdf
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.837.9526&rep=rep1&type=pdf
https://dione.lib.unipi.gr/xmlui/bitstream/handle/unipi/9264/Christodoulou_Angeliki.pdf?sequence=1
https://dione.lib.unipi.gr/xmlui/bitstream/handle/unipi/9264/Christodoulou_Angeliki.pdf?sequence=1
https://www.dnbalpha.com/
https://www.dnv.com/maritime/insights/topics/CII-carbon-intensity-indicator/index.html
https://www.dnv.com/maritime/insights/topics/CII-carbon-intensity-indicator/index.html
http://dx.doi.org/10.1016/j.ajsl.2013.05.003
https://www.sciencedirect.com/science/article/pii/S0967070X21003371
https://doi.org/10.1016/j.tranpol.2021.11.016
http://dx.doi.org/10.1016/j.jclepro.2017.10.165
https://www.goldmansachs.com/insights/pages/from_briefings_13_may-2019.html
https://pearl.plymouth.ac.uk/bitstream/handle/10026.1/5425/Howell%20&%20 Bhattacharya% 20JoTG%202016.pdf;jsessionid=503DA05F2ED694ED9A46EBA3D2D254B0?sequence=1
https://pearl.plymouth.ac.uk/bitstream/handle/10026.1/5425/Howell%20&%20 Bhattacharya% 20JoTG%202016.pdf;jsessionid=503DA05F2ED694ED9A46EBA3D2D254B0?sequence=1
http://dx.doi.org/10.1016/j.jtrangeo.2016.07.010
https://repository.ihu.edu.gr/xmlui/bitstream/handle/11544/29897/Ioannidis.Loukas.pdf
https://repository.ihu.edu.gr/xmlui/bitstream/handle/11544/29897/Ioannidis.Loukas.pdf
http://dx.doi.org/10.1016/j.ajsl.2018.06.005
http://dx.doi.org/10.1016/j.tre.2014.05.003
http://dx.doi.org/10.1016/j.tre.2019.05.013
www.sciencedirect.com/science/article/pii/S1361920917304819
www.sciencedirect.com/science/article/pii/S1361920917304819
http://dx.doi.org/10.1016/j.trd.2017.09.028
http://dx.doi.org/10.1016/j.oceaneng.2015.09.029
http://dx.doi.org/10.1016/j.gloenvcha.2015.06.011
https://openaccess.city.ac.uk/id/eprint/21819/1/Earnings%20Yield%20Predictability%2 0Final.pdf
https://openaccess.city.ac.uk/id/eprint/21819/1/Earnings%20Yield%20Predictability%2 0Final.pdf
http://dx.doi.org/10.1016/j.tre.2019.03.009
https://hdl.handle.net/11250/2772242


J. Risk Financial Manag. 2023, 16, 101 13 of 13

Poulsen, René Taudal, Stefano Ponte, and Jane Lister. 2016. Buyer-Driven Greening? Cargo-Owners and Environmental Upgrading in
Maritime Shipping. Geoforum 68: 57–68. [CrossRef]

Psaraftis, Harilaos N., and Christos A. Kontovas. 2020. Decarbonization of Maritime Transport: Is There Light at the End of the Tunnel?
Sustainability 13: 237. [CrossRef]

Romano, A., and Z. Yang. 2022. Decarbonisation of Shipping: A State of the Art Survey for 2000–2020. Amsterdam: Elsevier Science Direct.
Available online: https://doi.org/10.1016/J.OCECOAMAN.2021.105936 (accessed on 15 October 2022).

Sambracos, Evangelos, and Marina Maniati. 2015. Analysis of Financial Crisis Results on Dry Bulk Market & Financing. [online]
mpra.ub.uni-muenchen.de. Available online: https://mpra.ub.uni-muenchen.de/68601/ (accessed on 12 October 2022).

Schinas, Orestis, and Niklas Bergmann. 2021. The Short-Term Cost of Greening the Global Fleet. Sustainability 13: 9439. [CrossRef]
Sigalas, Christos. 2022. Financial impact of the IMO 2020 regulation on dry bulk shipping. Maritime Transport Research 3: 100064. [CrossRef]
Star Bulk Carriers Corp. 2021. ANNUAL REPORT. Available online: https://www.starbulk.com/gr/en/annual-reports/ (accessed on

12 October 2022).
Stopford, Martin. 2013. Maritime Economics, 3rd ed. New York: Routledge. http://dx. doi.org/10.4324/9780203442661. [CrossRef]
Stowel, David P. 2010. An Introduction to Investment Banks, Hedge Funds and Private Equity: The New Paradigm. Financings (pp41-62),

Mergers and Acquisitions (pp63). Private equity impact on corporations (pp325), Private equity issues and opportunities (pp361),
Hedge fund investment strategies (p219); London: Academic Press.

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

http://dx.doi.org/10.1016/j.geoforum.2015.11.018
http://dx.doi.org/10.3390/su13010237
https://doi.org/10.1016/J.OCECOAMAN.2021.105936
https://mpra.ub.uni-muenchen.de/68601/
http://dx.doi.org/10.3390/su13169439
http://dx.doi.org/10.1016/j.martra.2022.100064
https://www.starbulk.com/gr/en/annual-reports/
http://dx.doi.org/10.4324/9780203442661

	Introduction
	Green Energy and IMO Regulations
	Fleet Operation and Management in Relation to Finance
	Sources of Finance
	Debt Financing
	Equity Financing
	Bonds
	Leverage

	Inflation
	Environmental, Social, and Governance (ESG) in Dry Bulk Shipping
	Key ESG Drivers in the Long-Term within the Dry Bulk Shipping Industry
	Key ESG Drivers in the Short-Term within the Dry Bulk Shipping Industry

	Theoretical Framework—Proposition
	Concluding Remarks
	References

