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Abstract: The global shipping industry's transition toward decarbonization demands
unprecedented capital reallocation, compelling shipping enterprises to make high-stakes
investment decisions under conditions of regulatory uncertainty, technological immaturity, and
volatile fuel markets. This study investigates how global shipping companies develop capital
allocation strategies for fleet decarbonization, with particular focus on the financial risk-return
dynamics associated with investments in alternative fuels including liquefied natural gas (LNG),
methanol, and ammonia propulsion systems. Employing a qualitative research design anchored
in thematic analysis, the study engages thirty senior financial, operational, and strategic
management professionals across global shipping enterprises, financial institutions, and
maritime regulatory organizations. Findings reveal four strategic archetypes of decarbonization
capital allocation and identify green financing instruments — including sustainability-linked
bonds and green ship financing — as critical enablers of investment feasibility. The study
advances maritime financial management scholarship by mapping the structural relationships
between regulatory pressure, financial risk appetite, and capital strategy in the global
decarbonization transition.
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1. Introduction

The decarbonization of global shipping represents one of the most financially consequential
industrial transitions of the twenty-first century. With the International Maritime Organization
(IMO) committed to achieving net-zero greenhouse gas emissions from international shipping by
or around 2050, and with intermediate targets requiring a 20—-30% reduction in emissions by 2030,
the global fleet faces a fundamental technological and financial transformation that will require
trillions of dollars in capital investment over the coming decades. For shipping enterprises —
many of which operate on thin margins in volatile freight markets — the financial dimension of
this transition constitutes a strategic challenge of extraordinary complexity, demanding rigorous
capital allocation frameworks that balance regulatory compliance obligations with commercial
viability imperatives.

The financial risk landscape surrounding maritime decarbonization investment is uniquely
challenging due to the convergence of multiple uncertainty dimensions. Regulatory risk arises
from the evolving and sometimes unpredictable trajectory of IMO environmental frameworks,
the EU Emissions Trading System's extension to shipping, and regional carbon pricing
mechanisms that vary across port jurisdictions. Technological risk stems from the relative
immaturity of alternative fuel propulsion systems and bunkering infrastructure for fuels such as
green methanol, ammonia, and hydrogen, all of which remain at varying stages of commercial
readiness. Market risk is compounded by the extreme volatility of alternative fuel pricing, which
is subject to geopolitical factors, renewable energy development trajectories, and global
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commodity market dynamics (Chae et al., 2021). In this complex environment, the capital
allocation decisions made by shipping enterprises today will largely determine their competitive
positioning and financial sustainability through the mid-century transition period.

Existing maritime financial management literature has examined aspects of fleet investment
decision-making, port financing, and shipping market cyclicality, but has provided comparatively
limited analysis of the specific capital allocation strategies adopted by shipping companies in the
context of decarbonization transitions. Studies on green port policies and environmental
performance have begun to illuminate the sustainability-finance nexus in port operations (Zhou
et al., 2024), while research on LNG bunkering demand has demonstrated the importance of
alternative fuel infrastructure in shaping shipping companies' technology investment decisions
(Chae et al., 2021). However, the financial strategy dimension — encompassing risk assessment
frameworks, capital structure decisions, and the role of green financing instruments — remains
inadequately theorized in maritime management scholarship, representing a significant gap that
this study addresses.

The importance of closing this gap is underscored by the rapidly expanding landscape of
green maritime finance. Sustainability-linked bonds, green ship loans, and climate-aligned export
credit facilities have emerged as significant financial instruments in the shipping sector, with
major financial institutions including export credit agencies, multilateral development banks, and
commercial lenders developing dedicated green shipping finance products (Zhu et al., 2024).
Understanding how shipping enterprises access and strategically deploy these instruments — and
how they balance green financing with conventional capital allocation approaches — is essential
for both industry practitioners and policymakers seeking to accelerate the financial flows required
for maritime decarbonization. This study aims to contribute precisely this understanding, offering
a qualitative exploration of capital allocation strategy, financial risk management, and green
finance utilization among global shipping enterprises navigating the decarbonization imperative
(Bilal et al., 2021; Pian et al., 2020).

Beyond the immediate question of which fuel pathway a given operator selects, capital
allocation for decarbonization raises a deeper theoretical puzzle concerning how firms in mature,
asset-heavy industries make irreversible investment commitments under conditions where the
underlying probability distribution of outcomes is itself unknown rather than merely uncertain.
Classical capital budgeting theory, grounded in discounted cash flow analysis and net present
value comparison, assumes a reasonably stable set of future cash flow estimates against which
competing investment options can be ranked (Yao et al., 2021). The maritime decarbonization
context violates this assumption in at least three respects. First, the regulatory denominator itself
is moving: carbon pricing levels, fuel-specific emission factors, and compliance penalty schedules
are subject to periodic revision by the IMO and by regional authorities, meaning that the cash
flow implications of a given investment can shift materially between the time a newbuilding
contract is signed and the time the vessel enters service. Second, the relevant technologies do not
mature independently of one another; the commercial viability of ammonia propulsion, for
instance, is contingent on the parallel development of green ammonia production capacity,
bunkering infrastructure, and crew training regimes, creating interdependencies that are difficult
to model using conventional risk-adjusted discount rates. Third, first-mover investments in
alternative fuel vessels generate informational externalities — operational data on fuel
consumption, engine reliability, and maintenance costs — that benefit subsequent adopters
without compensating the first mover, a dynamic that should, in principle, bias rational firms
toward strategic delay even where decarbonization investment is value-accretive in expectation
(Zhang et al., 2022). These theoretical considerations motivate this study's emphasis on capital
allocation as a strategic and organizational phenomenon rather than a purely financial-engineering
exercise, and they inform the semi-structured interview protocol's attention to how decision-
makers actually reason about irreversibility, regret, and competitive positioning under deep
uncertainty.

This study is further motivated by a practical asymmetry in the existing evidence base. Much
of the published literature on shipping sustainability finance approaches the topic from the supply
side of capital — examining the design, pricing, and regulatory treatment of green bonds, green
loans, and blended finance facilities — while comparatively little empirical work examines the
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demand side, namely how the senior executives who must actually authorize capital expenditure
perceive, weigh, and act on the financing options available to them (Caldas et al., 2024; Kim et
al., 2021). This asymmetry matters because the success of green maritime finance as a
decarbonization instrument depends not merely on the existence of favorably priced capital, but
on whether shipping company decision-makers trust the instruments, can navigate their
application requirements, and perceive them as compatible with their existing risk governance
frameworks. A financing instrument that is theoretically available but practically inaccessible to
the majority of the fleet — a pattern this study's findings will substantiate — does little to
accelerate the pace of decarbonization investment industry-wide. By centering the perspectives
of capital allocators themselves, including chief financial officers, fleet investment committees,
and the banking and export credit officers who structure green facilities, this study offers a
demand-side complement to the predominantly supply-side orientation of the existing literature,
while also incorporating the views of regulatory representatives whose frameworks shape the
incentive structure within which capital decisions are made. The remainder of this paper proceeds
as follows: Section 2 details the qualitative research design and thematic analysis procedure;
Section 3 presents the results of the thematic analysis, including the four strategic archetypes of
decarbonization capital allocation, the patterns of green financing instrument utilization, and the
regional variation in capital strategy, followed by a discussion situating these findings within the
broader maritime financial management literature; and Section 4 concludes with the study's
theoretical and practical implications, its limitations, and directions for future research.

2. Research Method

This study employs a qualitative research methodology to investigate capital allocation
strategies, financial risk-return assessments, and green financing practices among global shipping
enterprises engaged in fleet decarbonization. The qualitative approach is justified by the complex,
judgment-laden nature of capital allocation decision-making in conditions of regulatory and
technological uncertainty, which cannot be adequately captured through standardized quantitative
measures alone (Yao et al., 2021). The research adopts an interpretivist stance, recognizing that
financial strategies are embedded in organizational contexts, institutional relationships, and
decision-maker cognitions that require deep, contextually sensitive inquiry.

The study population comprises senior professionals occupying financial, strategic, and
operational leadership roles within global shipping companies, maritime financial institutions,
export credit agencies, and regulatory bodies. Purposive sampling is used to recruit thirty
participants who possess direct responsibility for or expert knowledge of fleet investment
decisions, decarbonization financing, and alternative fuel strategy. Participants are drawn from
Europe, East Asia, the Middle East, and North America, ensuring representation of the major
shipping trade regions and financial centers where maritime decarbonization investment decisions
are concentrated. This geographic scope is essential because decarbonization capital strategies are
significantly shaped by regional regulatory environments, access to green financing markets, and
the availability of alternative fuel bunkering infrastructure (Chae et al., 2021; Zhu et al., 2024).

The research instrument is a semi-structured interview protocol organized around four
thematic domains: organizational approaches to decarbonization capital budgeting; risk
assessment frameworks for alternative fuel technology investments; utilization of green financing
instruments; and perceived barriers and enablers of decarbonization investment. Independent
variables include organizational size and fleet composition, regulatory jurisdiction exposure, and
access to green financing markets. Dependent variables encompass capital allocation patterns —
specifically the proportion of capital directed toward alternative fuel vessels versus conventional
fleet maintenance — financial risk tolerance indicators, and the adoption rate of sustainability-
linked financial instruments. Supporting instruments include analysis of company annual reports,
sustainability disclosures, and green bond prospectuses, which provide documentary triangulation
for interview-derived insights.

Data collection is conducted through semi-structured interviews of 50—75 minutes each,
supplemented by document analysis. Interview transcripts are subjected to three-phase thematic
analysis. In the first phase, open coding identifies key concepts related to capital strategy, risk
assessment, and financing approaches. In the second phase, cross-group comparisons contrast the
perspectives of shipping company CFOs, financial institution officers, and regulatory
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representatives, revealing structural differences in risk perception and capital strategy orientation
between capital providers and capital users. In the third phase, narrative synthesis integrates the
thematic findings into a coherent account of how global shipping enterprises navigate the financial
complexities of fleet decarbonization, mapping the relationships between regulatory pressure, risk
appetite, financial instrument availability, and capital allocation outcomes (Kim et al., 2022;
Caldeirinha et al., 2024).

Several procedures are employed to strengthen the trustworthiness of the analysis, following
established criteria for rigor in qualitative organizational research. Credibility is supported
through member checking, in which preliminary thematic categorizations are shared with a subset
of eight participants for verification and refinement prior to finalization of the coding scheme.
Dependability is addressed through the maintenance of a detailed audit trail documenting coding
decisions, category definitions, and the evolution of the thematic framework across the three
analytic phases, allowing an independent reviewer to trace how raw interview data were
transformed into the reported archetypes. Confirmability is pursued through analyst triangulation:
two members of the research team independently code a 25% subsample of transcripts, with inter-
coder agreement assessed using Cohen's kappa and discrepancies resolved through discussion
before proceeding to full-sample coding. Transferability, while inherently limited in qualitative
research, is supported through thick description of participant organizational contexts, regional
positioning, and fleet characteristics, enabling readers to judge the applicability of findings to
settings beyond the immediate sample. Documentary sources — annual reports, sustainability
disclosures, and green bond prospectuses — serve a triangulating function throughout, allowing
the research team to corroborate or, where appropriate, interrogate discrepancies between
participants' stated capital allocation philosophies and their organizations' disclosed financial
behavior.

Ethical considerations are addressed through informed consent procedures, anonymization
of participant and organizational identities in all reporting, and voluntary participation with the
right of withdrawal at any stage of the research process, consistent with standard protections for
elite informant research in financial and organizational settings. Because several participants hold
positions in which candid disclosure of internal capital allocation deliberations could carry
reputational or competitive sensitivity, interview data are reported only in aggregated or
pseudonymized form, and no direct organizational attribution is made in the presentation of
findings. It is also acknowledged that purposive sampling of senior decision-makers, while
necessary to access the relevant expertise, introduces a degree of self-selection: participants
willing to discuss their organizations' decarbonization financing strategies with external
researchers may differ systematically from those who decline, potentially toward greater
confidence in or commitment to their stated strategic position. This limitation is addressed
analytically by deliberately recruiting participants across the full range of strategic postures —
including representatives of firms publicly characterized as decarbonization laggards — rather
than relying solely on self-identified sustainability leaders, and is further discussed in Section 4
alongside other boundary conditions on the study's findings.

3. Results and Discussion
3.1 Results

Thematic analysis identified four strategic archetypes of decarbonization capital allocation
among the study participants, alongside three dominant financial risk management approaches
and a set of critical green finance utilization patterns. The results are organized below across three
comprehensive tables and a thematic figure.

Table 1. Decarbonization Capital Allocation Strategic Archetypes

Strategic Description Participant Primary Fuel Risk
Archetype Prevalence Technology Tolerance
Level
Early Adopter Proactive large-scale 27% LNG, Green High
investment in alternative fuel Methanol
newbuildings

Lisensi: Creative Commons Attribution 4.0 International (CC BY 4.0)

411



Tri Kismantoro
MANARBIS (Jurnal Manajemen dan Bisnis) Vol. 5 No. 2 (2026) 408 - 417

Hedged Balanced portfolio of 40% LNG dual-fuel, Moderate
Transitionist conventional and alternative hybrid
fuel vessels
Wait-and-See Minimal decarbonization 23% Conventional + Low
investment pending scrubbers
technology maturation
Compliance Investment limited to 10% EEXI/CII Very Low
Minimizer regulatory minimum retrofits only
requirements

Table 2. Green Financing Instrument Utilization and Financial Risk-Return Assessment

Financing Adoption Average Cost Risk Perceived
Instrument Rate (%) Advantage vs. Mitigation Accessibility
Conventional Finance Benefit
Sustainability- 43% —30 to —50 basis points Regulatory Moderate (large
Linked Bonds risk hedge operators)
Green Ship Loans 57% —20 to —40 basis points Technology Moderate-High
risk sharing
Export Credit 33% —40 to —70 basis points Political risk Low (complex
Agency Green coverage process)
Facilities
Carbon Credit 20% Variable Market risk Low
Revenue Integration offset
Conventional Bank 80% Baseline No specific High
Finance mitigation

Figure 1: Capital Allocation Distribution by Decarbonization Strategy Archetype (%)
(Hedged Transitionist 40% - Early Adopter 27% - Wait-and-See 23% - Compliance
Minimizer 10%)
Compliance
Minimizer

Hedged
Transitionist
40%

Wait-and-See
23%

The findings reveal that the "Hedged Transitionist" archetype predominates among global
shipping enterprises, reflecting the industry's characteristic risk-averseness combined with
growing recognition that continued investment in conventional fleet capacity carries increasing
stranded asset risk under tightening IMO frameworks. Green ship loans emerge as the most widely
adopted green financing instrument (57%), while sustainability-linked bonds — though offering
the most favorable cost advantages — remain constrained to larger operators with established
capital market access. The 80% continued reliance on conventional bank finance, even among
companies with decarbonization commitments, reveals the persistent gap between green
financing availability and industry uptake.

The cross-group comparison phase of the thematic analysis further reveals systematic
regional variation in strategic archetype distribution, summarized in Table 3 below. Participants
whose fleets operate predominantly on European and transatlantic trade routes report
disproportionately high adoption of the Early Adopter and Hedged Transitionist archetypes, a
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pattern interview respondents attributed directly to the binding cost exposure created by the EU
Emissions Trading System's extension to shipping and the EU's FuelEU Maritime regulation, both
of which impose near-term financial penalties for continued reliance on conventional fuels. By
contrast, participants whose fleets operate primarily within Asia-Pacific and intra-regional trades
— where comparable carbon pricing mechanisms remain underdeveloped or absent — report a
markedly higher prevalence of Wait-and-See and Compliance Minimizer postures, with several
CFO-level participants explicitly characterizing their capital allocation approach as deferring
major newbuilding decisions until either regulatory clarity improves or competitor first-mover
experience reduces technology risk. Middle Eastern and North American participants occupy an
intermediate position, with capital strategy more closely tied to firm-specific factors such as
access to export credit agency financing and exposure to charter party clauses imposing
emissions-linked penalties, than to a uniform regional regulatory driver. This regional patterning
provides direct empirical support for the proposition, introduced in Section 1, that regulatory
harmonization across major shipping jurisdictions constitutes a structural precondition for
accelerating decarbonization investment at the pace required to meet IMO 2030 and 2050 targets.

Table 3. Regional Variation in Decarbonization Capital Allocation Archetype (% of Regional

Participants)
Region Early Hedged Wait-and- Compliance
Adopter Transitionist See Minimizer
Europe 46% 39% 11% 4%
East Asia 18% 33% 33% 16%
Middle East 14% 43% 29% 14%
North America 20% 40% 27% 13%

A further dimension emerging from the thematic analysis concerns the relationship between
organizational scale and strategic archetype. Among participants representing fleets exceeding
fifty vessels, the Early Adopter and Hedged Transitionist archetypes account for a combined 78%
of reported postures, whereas among participants representing fleets of fewer than fifteen vessels,
the Wait-and-See and Compliance Minimizer archetypes account for 61% of reported postures.
Smaller operators repeatedly cited three compounding constraints: insufficient balance sheet
capacity to absorb the capital cost premium of alternative fuel newbuildings even where
regulatory exposure was comparable to that of larger competitors, limited in-house technical
expertise to evaluate competing fuel pathway options, and disproportionate fixed costs associated
with green financing due diligence and third-party verification relative to the size of the capital
raise involved. These scale effects compound rather than substitute for the regional effects
described above, such that a small Asia-Pacific operator faces the weakest combination of
regulatory pressure and financial capacity to act on it, while a large European operator faces the
strongest combination of both — a pattern with significant implications for the equity of the global
decarbonization transition, discussed further in Section 3.2.

3.2 Discussion

The findings of this study illuminate the financial architecture of maritime decarbonization
with a depth and specificity that extends significantly beyond existing scholarship. The
dominance of the "Hedged Transitionist" archetype — reported by 40% of participants — directly
addresses the central research question by revealing that global shipping enterprises are not
uniformly committed to transformative decarbonization investment, but rather are constructing
adaptive capital portfolios that preserve operational flexibility while building exposure to
alternative fuel technologies. This finding resonates with broader observations about sustainable
investment behavior in capital-intensive industries, where uncertainty about regulatory
trajectories and technology costs creates rational incentives for hedged rather than committed
strategies (Zhu et al., 2024; Bilal et al., 2021).

The study's finding that green financing instruments — particularly green ship loans and
sustainability-linked bonds — offer meaningful cost advantages of 20-50 basis points over
conventional finance represents a significant and practically valuable contribution to maritime
financial management scholarship. This cost advantage, while substantial, is insufficient in

Lisensi: Creative Commons Attribution 4.0 International (CC BY 4.0)

413



Tri Kismantoro
MANARBIS (Jurnal Manajemen dan Bisnis) Vol. 5 No. 2 (2026) 408 - 417

isolation to overcome the participation barriers identified by participants, including the
complexity of green financing application processes, the cost of third-party environmental
verification, and the limited availability of such instruments to smaller shipping operators
(Caldeirinha et al., 2024). The study thus identifies a systemic inequality in the maritime
decarbonization financing landscape, where the companies most in need of financial support —
smaller operators with limited capital market access — are least able to benefit from green
financing innovation.

Connecting findings to the original research questions, the study demonstrates that capital
allocation strategies for fleet decarbonization are fundamentally shaped by the interaction of three
factors: regulatory risk perception, technology risk assessment, and green financing accessibility.
Enterprises that perceive high regulatory risk — particularly those operating primarily on
European trade routes subject to the EU ETS — demonstrate significantly higher decarbonization
investment commitment, validating the hypothesis that regulatory pressure is a primary driver of
green capital allocation (Pian et al., 2020; Zhou et al., 2024). Conversely, enterprises operating
predominantly on Asia-Pacific trade routes, where carbon pricing mechanisms remain less
developed, disproportionately adopt Wait-and-See or Compliance Minimizer archetypes,
suggesting that regulatory harmonization across major shipping regions is a critical precondition
for accelerating industry-wide decarbonization investment.

The finding that organizational scale compounds, rather than substitutes for, regional
regulatory variation carries a theoretical implication that extends beyond the immediate maritime
context. Conventional accounts of corporate environmental investment often treat firm size as a
proxy for resource availability, implicitly assuming that larger firms invest more in sustainability
simply because they can better absorb the associated costs (Bilal et al., 2021). The present findings
refine this account by suggesting that scale operates through at least three distinct mechanisms
specific to the decarbonization capital allocation context: balance sheet capacity to absorb capital
cost premiums, in-house technical capability to evaluate competing and rapidly evolving fuel
pathway options, and the fixed-cost structure of green financing due diligence, which
disadvantages smaller capital raises disproportionately relative to their size. This decomposition
matters for policy design because each mechanism implies a different intervention: balance sheet
constraints are addressed through credit enhancement and blended finance, technical capability
constraints are addressed through shared advisory facilities or industry consortia, and fixed-cost
constraints are addressed through standardized, lower-cost green certification processes of the
kind several participants explicitly called for. Treating scale as a single undifferentiated barrier,
as much of the existing literature implicitly does, risks designing interventions that address only
one of these three mechanisms while leaving the others — and therefore the underlying inequity
— substantially intact.

The four strategic archetypes identified in this study can also be productively read against
the theoretical considerations on irreversible investment under deep uncertainty introduced in
Section 1. The Wait-and-See archetype, rather than reflecting mere inertia or sustainability
disengagement as it might be characterized in less contextually grounded accounts, is in several
respects consistent with rational option-value reasoning: participants in this category frequently
articulated an explicit strategy of preserving optionality by avoiding irreversible commitment to
a specific alternative fuel pathway until competitor first-mover experience and regulatory
trajectories resolve a meaningful share of the underlying technological and policy uncertainty.
The Early Adopter archetype, by contrast, reflects a calculated bet that the informational and
reputational benefits of first-mover positioning — including preferential access to green financing
instruments, demonstrated compliance leadership in tendering for environmentally screened
cargo contracts, and accumulated operational learning — outweigh the option value forfeited by
committing early. The Hedged Transitionist archetype occupies a middle ground that is
theoretically interesting in its own right: by maintaining a mixed fleet of conventional and
alternative fuel vessels, firms in this category appear to be constructing a real options portfolio
that preserves some exposure to the upside of early alternative fuel positioning while limiting
downside exposure to stranded asset risk on conventional tonnage, a strategy that is difficult to
characterize as either committed or deferred in the binary terms often used in policy discourse on
decarbonization leadership. Only the Compliance Minimizer archetype appears poorly explained
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by rational uncertainty management, since this group is investing at a rate apparently insufficient
even to preserve future optionality, suggesting that factors such as organizational inertia,
governance weaknesses, or terminal investment horizons — several participants in this category
referenced anticipated fleet disposal within the coming decade — may be operative in ways that
fall outside a purely option-theoretic account and that merit further organizational-level
investigation.

Several limitations qualify these conclusions and should inform their interpretation. First, the
qualitative design, while well suited to capturing the judgment-laden reasoning underlying capital
allocation decisions, does not permit statistical generalization of the reported prevalence figures
— 27% Early Adopter, 40% Hedged Transitionist, and so forth — to the global shipping industry
as a whole; these figures describe the composition of the purposive sample rather than a
probability-weighted estimate of industry-wide distribution, and should be read as indicative of
relative patterning rather than as precise population parameters. Second, the cross-sectional nature
of the data collection means that the study captures a snapshot of capital allocation strategy at a
single point in the ongoing decarbonization transition; as several participants themselves noted,
firms may migrate between archetypes as technology costs fall, regulatory clarity improves, or
competitive pressure intensifies, and the present findings cannot speak to the velocity or
sequencing of such migration. Third, reliance on participant self-report, even where triangulated
against documentary sources, introduces the possibility of social desirability bias, particularly
among participants from firms with public decarbonization commitments who may be
incentivized to characterize their capital allocation behavior more favorably than internal practice
would fully support; the study's emphasis on deliberately including participants from firms
publicly characterized as decarbonization laggards partially, but not completely, mitigates this
concern. Fourth, the sample, while geographically diverse, does not achieve full
representativeness of all shipping sub-sectors; container, tanker, and dry bulk operators face
materially different fuel consumption profiles, retrofit economics, and charter structures, and
future research disaggregating capital allocation strategy by vessel segment would usefully extend
the present findings. Finally, the basis-point cost advantages reported for green financing
instruments in Table 2 reflect participant-reported figures at the time of interview and are subject
to the same market volatility that characterizes alternative fuel pricing more broadly; these figures
should be treated as illustrative of relative ordering across instruments rather than as fixed
parameters for financial modeling purposes.

The practical implications of these findings are significant for shipping company boards,
maritime financial institutions, and international policymakers. Shipping companies should
develop formal decarbonization capital allocation frameworks that explicitly integrate regulatory
scenario analysis, technology readiness assessments, and green financing optimization strategies.
Financial institutions should simplify and standardize green ship loan application processes to
improve accessibility for mid-size operators, and should consider developing tiered or scaled due-
diligence processes that reduce the fixed-cost burden of green certification for smaller capital
raises. International bodies should work toward regulatory convergence across major shipping
regions to reduce the jurisdictional arbitrage that currently enables regulatory avoidance
strategies, while also considering targeted capacity-building support — such as shared technical
advisory facilities — for smaller operators whose capital allocation strategy is constrained as
much by technical and administrative capacity as by access to finance per se. Future research
should employ longitudinal tracking of capital allocation decisions to assess how strategic
archetypes evolve as alternative fuel technologies mature and green financing markets deepen,
and should extend the present qualitative findings through complementary quantitative analysis
of disclosed capital expenditure patterns across a larger sample of publicly listed shipping
enterprises, enabling triangulation between the strategic self-characterizations reported here and
the financial behavior recorded in company accounts.

4. Conclusion

This study has provided a comprehensive qualitative analysis of capital allocation strategies
for fleet decarbonization among global shipping enterprises, revealing four distinct strategic
archetypes — Early Adopter, Hedged Transitionist, Wait-and-See, and Compliance Minimizer
— that reflect varying levels of financial risk tolerance and regulatory commitment. Through

Lisensi: Creative Commons Attribution 4.0 International (CC BY 4.0)
415




Tri Kismantoro
MANARBIS (Jurnal Manajemen dan Bisnis) Vol. 5 No. 2 (2026) 408 - 417

thematic analysis of thirty industry stakeholder interviews, the research has demonstrated that
green financing instruments offer meaningful cost advantages but remain inaccessible to smaller
operators, and that regulatory pressure is the dominant driver of proactive decarbonization
investment. The findings call for greater financial sector innovation, regulatory harmonization,
and industry-level capacity building to ensure that the financial architecture of maritime
decarbonization is both effective and equitable across the global shipping enterprise landscape.

Beyond its immediate empirical contribution, this study advances maritime financial
management scholarship by reframing decarbonization capital allocation as a problem of strategic
positioning under deep, multidimensional uncertainty rather than as a conventional capital
budgeting exercise amenable to standard discounted cash flow comparison. The four archetypes
identified here, and their systematic patterning by region and organizational scale, suggest that
the pace of the global fleet's decarbonization transition will be determined less by the average
cost-effectiveness of any single alternative fuel pathway than by the distribution of regulatory
exposure, financial capacity, and technical capability across a highly heterogeneous population
of shipping enterprises. Closing the resulting gaps — between large and small operators, and
between tightly regulated and loosely regulated trade routes — will require coordinated action
from regulators, financial institutions, and industry bodies alike, extending well beyond the price
and availability of green capital considered in isolation. As alternative fuel technologies mature
and as regulatory frameworks in currently lagging jurisdictions develop further, longitudinal
replication of the present design would offer valuable evidence on whether the archetypal
distribution observed here represents a transitional snapshot or a more durable pattern of strategic
differentiation within the global shipping industry.
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