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Abstract: This paper examines differences in artificial intelligence (Al) adoption
between startups and established corporations from a management and business strategy
perspective. The purpose of the study is to explore how organizational structure, managerial
flexibility, and strategic priorities influence Al adoption decisions across different
organizational forms. Using a comparative qualitative approach, the study draws on
secondary data analysis and insights from prior empirical research to identify dominant
adoption patterns. The findings indicate that startups tend to adopt Al more rapidly and
experimentally, driven by agility and fast decision-making processes, whereas corporations
approach Al adoption more cautiously due to hierarchical structures, risk management
practices, and governance considerations. The paper contributes to the management literature
by clarifying how organizational characteristics shape Al-related strategic behavior and offers
practical implications for managers seeking to align Al initiatives with business strategy.

Keywords: artificial intelligence adoption; startups; corporations; institutional voids;
Azerbaijan; digital transformation; emerging economies

1 Introduction

The widespread and rapid dissemination of artificial intelligence (Al) technologies have
attracted considerable interest from both researchers and practitioners with regards to the
factors influencing Al adoption by organizations. Prior research has established that firm size,
industry type, and technological capabilities are critical factors in firm adoption preparedness
(Davenport & Ronanki, 2018; Mikalef & Gupta, 2021;). Relatively little attention has been
given to the influence of institutional factors as a mediator in the process of technology
adoption, especially in transitioning and emerging economies where institutional infrastructure
is still in its infancy and regulatory frameworks and financial systems are still in their
developmental stages.

This is particularly relevant where the unit of analysis is a heterogeneous category of
firms. Startups and corporations are fundamentally different in terms of their position on the
continuum of exploration and exploitation, as proposed by Tushman and O'Reilly (1996).
Startups are marked by flexibility, experimentalism, and a lack of resources, while corporations
are marked by formal structures, processes, and resources. In settings where formal institutional
scaffolding is absent, the intrinsic organizational differences between startups and corporations
could imply different patterns of Al adoption that are not captured by unified models of Al
adoption. This has direct implications for innovation policy in a nation that aims for accelerated
technological development.

Azerbaijan represents a theoretically and empirically relevant case to explore these
phenomena. As a South Caucasus nation with an active digital transformation strategy,
Azerbaijan has prepared various strategy documents. This includes the Al Strategy 2025-2028
(Cabinet of Ministers of the Republic of Azerbaijan [CMRA], 2025b), the Digital Economy
Development Strategy 2026-2029 (CMRA, 2025a), and the Action Plan for Accelerating
Digital Development 2026-2028 (CMRA, 2026). Nevertheless, Azerbaijan ranks 78 out of 83
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on the Global Al Readiness Index (CMRA, 2025b), and 111 out of 188 on the Government Al
Readiness Index (2024). The startup ecosystem is active, with over 200 active startups, but
faces critical capital issues, with total venture capital funding for 2020-2024 amounting to only
USD 17.6m, with a median seed round of only USD 50,000. Only three venture capital funds
were operational in 2025 (Startup Genome, 2025). Crowdfunding and angel investing
regulations are still absent (CMRA, 2026). Recent comparative policy analysis confirms
Azerbaijan’s national Al strategy, while ambitious in its long-term orientation, lacks the
detailed sectoral roadmaps, commercialization mechanisms, and trust-building governance
structures necessary to translate policy commitments into firm-level adoption outcomes
(Isayev, 2025).

This institutional environment creates a natural laboratory for the exploration of the
ways in which startups and corporations face the challenge of Al adoption under the condition
of formal institutional constraints. The present paper aims to answer the following research
questions:

RQ1: How do Al adoption patterns differ between startups and corporations in the Azerbaijani
context?

RQ2: What institutional factors mediate and explain these differences?

RQ3: What policy implications follow from the identified adoption asymmetries?

Section 2 explains the development of the theoretical framework, which was based on
institutional theory, dynamic capabilities, and organizational ambidexterity. Section 3 explains
the methodology used in the research, while Section 4 presents the research findings. Section
5 presents the implications of the research, while Section 6 concludes the research with its
contribution and future research directions.

2 Theoretical Framework
2.1 Institutional Theory and Institutional Voids

North (1990) defines institutions as the humanly devised constraints that structure
political, economic, and social interaction, comprising formal rules (constitutions, laws,
property rights) and informal norms (conventions, codes of conduct). In advanced market
economies, dense networks of formal institutions, including capital markets, contract
enforcement mechanisms, intellectual property regimes, and professional associations, reduce
transaction costs and provide the infrastructure through which organizations can productively
engage with transformative technologies. In many emerging and transition economies,
however, these arrangements remain underdeveloped.

Such contexts have been described by Khanna and Palepu (1997, 2010) as "institutional
voids," where specialized intermediaries and supporting institutions for efficient transactional
activity are either nonexistent or ineffective. Institutional voids shape competitive dynamics by
favoring those who can utilize alternative means of coping with them. With regard to
technology adoption, the consequences of institutional voids are considerable: where formal
institutional infrastructure for cloud computing markets, VC systems, or Al regulatory
sandboxes is nonexistent, organizations must either develop their own indigenous means of
coping with these challenges or forgo these opportunities.

Scott (2008) also further divides this pillar of institutional influence into three sub-
pillars: regulative, normative, and cultural-cognitive. This distinction is helpful in
understanding the coexistence of the partial presence of a regulative pillar, the partial absence
of a normative pillar, and the partial absence of a cultural-cognitive pillar Al adoption in
institutional void contexts therefore unfolds against a multi-layered institutional deficit that
affects startups and corporations differently. Hinings et al. (2018) extend this institutional lens
directly to digital transformation, identifying digital organizational forms, digital intitutional
infrastructures, and digital institutional building blocks as the distinctive arrangements through

2



Sultan ABDULLAYEV

which digital technologies reshape economic activity. Applied to the Al adoption context, this
framework suggests that institutional deficits in transitional economies are not merely inherited
constraints but active sites of formation where nascent digital arrangements are being contested
and built (Nambisan et al., 2019)

2.2 Dynamic Capabilities and Differential Adaptive Capacity

The dynamic capabilities model of competitive advantage, as proposed by Teece (2007,
2018), focuses on the organizational ability to sense new opportunities and risks, seize them
through strategic investment, and change existing resource bases to fit new environmental
demands. Teece (2018) extends this framework to foreground business model reconfiguration
as a central dynamic capability, arguing that firms must continuously redesign their value
creation and capture logicsa as technological environment shifts. This model is particularly
applicable when discussing Al, as firms are required to operate within an environment of
unclear regulation, compete for Al human resources, and implement new technologies into
traditional business systems.

Dynamic capabilities are not uniformly distributed across firm types. Startups,
unconstrained by legacy systems and routinized procedures, often exhibit high sensing
capacity: a rapid identification of and response to emerging technological possibilities.
However, the extent to which these seizing and reconfiguring actions are possible may be
limited by the level of financial and human capital, and hence the presence of institutional
infrastructure may be particularly important. On the other hand, large firms may have more
resources at their disposal for investment in Al, but their sensing agility and inertia in terms of
reconfiguring their established asset bases may be lower (Mikalef & Gupta, 2021; Tushman &
O’Reilly, 1996). The institutional voids of corporate governance systems and risk management
systems may also increase this problem, creating a governance trap in which risk management
systems actually impede the adoption of risk management technologies, like Al.

2.3 Organizational Ambidexterity and Al Adoption

Birkinshaw and Gibson (2004), building on the foundational framework of Tushman
and O’Reilly (1996) and subsequently synthesized in O’Reilly and Tushman’s (2013)
retrospective account, argue that organizations must simultaneously pursue exploration
(pursuing new opportunities) and exploitation (refining existing competences). O’Reilly and
Tushman (2013) further clarify that ambidexterity is not a static organizational design feature
but a dynamic leadership challenge requiring continuous rebalancing as competitive and
technological conditions evolve. Startups, oriented toward exploration by structural necessity,
are predisposed toward the experimental Al adoption characteristic of that mode. Corporations,
with their exploitative focus, may perceive the introduction of Al as a disruptor to their
traditional efficiency gains, creating institutional resistance. This ambidexterity challenge is
further complicated in institutional voids because corporations have to deal with the internal
tension between exploration and exploitation without the external scaffolding that enables a
managed approach to exploration in more developed economies.

2.4 Theoretical Propositions

Integrating these three frameworks, the paper advances the following theoretical
propositions:
P1: In institutional voids, startups compensate for the lack of institutional infrastructure with
their informal mechanisms (international networks, open-source structures), thereby
facilitating the adoption of Al at a rate disproportionate to their endowments.
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P2: In institutional voids, corporations display governance-amplified inertia, where their risk
management structures exacerbate the institutional constraints on their Al adoption rate, which
is lower than that justified by their endowments.

P3: Institutional enablers have a differential effect on corporations with institutional
compliance capacity, whereas for startups, institutional voids are compensated for with
international institutional substitutes.

3 Methodology
3.1 Research Design

The research method adopted is based on a mixed-methods approach, using both
primary survey-based research and secondary data research. This is because of the multi-
layered nature of the research questions, as well as the lack of significant quantitative data on
Al adoption at the firm level in Azerbaijan. The research method is based on analytical rigor,
which is suitable for a case study approach in an under-researched institutional context (Yin,
2018).

3.2 Primary Data

The primary data was collected using a survey that was designed for the purpose of this
research. The survey was conducted between April and June 2025 for the purpose of a research
project for an MBA dissertation. The survey targeted the Azerbaijani startup ecosystem and
yilded a total of 48 usable responses from participants representing five distinct stakeholder
group. Table 1 presents the full repondent breakdown.

Table 1. Survey respondent breakdown by stakeholder group (n=48)

Stakeholder Group n Share of total
Founders/Entrepreneurs (primary analysis group) 30 62.5%
Innovation Center Employees 8 16.7%
Investors (VC, Angel, Corporate) 6 12.5%
Academic Researchers/Professors 3 6.3%
Government Institution Representatives 1 2.1%

For the purposes of this paper, the analysis is restricted to the 30 startup founder
respondents, who constitute 62.5% of the total sample. This sub-sample is selected on the
methodological grounds: founders are the primary decision-makers responsible for Al adoption
choices at the firm level and therefore represent the actor group most directly relevant to the
research questions. The remaining 18 repspondents, comprising innovation center employees,
investors, academic researchers, and a government representative, offer valuable perspectives
on the broader ecosystem but fall outside the scope of this paper’s focus on firm-level adoption
dynamics. Their exclusion from the primary analysis is acknowledged as a limitation in Section
5.3.

The founders represent a variety of different sectors, with EdTech, FinTech, and E-
Commerce being the most prominent, followed by ClimateTech and HealthTech sectors.
Although the survey results were intended to explore a variety of different innovation
ecosystem dynamics, as opposed to specifically focusing on the adoption of Al as a dependent
variable, the results are significant in terms of understanding the constraints on technology
adoption and the capital constraints that affect startups. The survey data are treated accordingly:
as ecosystem-level evidence illuminating the conditions under which Al adoption decisions are
made, rather than as a direct measure of adoption rates.

3.3 Secondary Data Sources
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Secondary data sources were selected on the basis of authority, recency, and relevance.
These comprise: the Global Startup Ecosystem Report 2025 (Startup Genome, 2025); three
Azerbaijani government strategy documents (Al Strategy 2025-2028, Digital Economy
Development Strategy 2026-2029, Action Plan for Accelerating Digital Development 2026-
2028); the UNECE Science, Technology and Innovation Gap Analysis for Azerbaijan (Aliyeva,
2020); the World Bank B-READY 2025 assessment (World Bank, 2025); and a Mastercard
digital economy report on Azerbaijan (Mastercard, 2023). These sources provide
complementary quantitative benchmarks, policy trajectory data, and institutional environment
assessments spanning the period 2020-2026.

3.4 Analytical Approach and Limitations

The method used for the analysis is comparative institutional analysis, where the
patterns of Al adoption are compared in relation to the theory developed in Section 2. The
primary survey data was also supported with secondary data, which helped in providing greater
validity. However, the limitations of the research are that the survey was not conducted
specifically for measuring Al adoption, and there is a heavy dependence on secondary data for
the corporate side of the data. The sample is also from a single country, which is a limitation
for external validity.

4 Results
4.1 Azerbaijan's Digital Innovation Ecosystem: Institutional Context

Azerbaijan's digital innovation ecosystem has a complex growth and restrictive profile.
The ICT sector contributed 2.8% to non-oil GDP in 2024, growing by 18% annually (CMRA,
2025a). Nevertheless, the export of ICT services was only valued at 110 million USD by 2024,
compared to 882 million USD for Kazakhstan and 620 million USD for Uzbekistan (CMRA,
2025a). This shows a lower market penetration compared to other countries in the region. R&D
spending stands at 0.2% of GDP compared to an average of 2.5% for OECD countries (Aliyeva,
2020), which limits the local capacity for generating knowledge to feed the innovation for Al.
Table 2 shows the key digital innovation ecosystem for Azerbaijan.

Table 2. Key indicators of Azerbaijan’s digital innovation ecosystem
Indicator Value Source

Global Al Readiness Ranking 78th out of 83 economies Al Strategy 2025-2028
Government Al Readiness Ranking 111th out of 188 economies Al Strategy 2025-2028

Total VC Funding (2020-2024) USD 17.6 million GSER 2025

Startup Ecosystem Value USD 36.6 million GSER 2025

Median Seed Round USD 50,000 GSER 2025

Active Startups 200+ GSER 2025

ICT Share of Non-Qil GDP (2024) 2.8% Digital Economy Strategy 2026—
2029

ICT Exports (2024) USD 110 million Digital Economy Strategy 2026—
2029

R&D Expenditure 0.2% of GDP UNECE STI Gap Analysis

Venture Capital Funds 3 funds (as of 2025) Action Plan 2026-2028

Crowdfunding/Angel Legal Absent (under Action Plan 2026-2028

Framework development)

5



ARTIFICIAL INTELLIGENCE ADOPTION IN STARTUPS VS. CORPORATIONS

A particularly acute institutional constraint is the absence of major international cloud
service providers. Neither Amazon Web Services (AWS), Microsoft Azure, nor Google Cloud
Platform maintains a local presence, a structural barrier to Al development explicitly
acknowledged in the Al Strategy 2025-2028 (CMRA, 2025b). This infrastructure gap has
indirect consequences for startup Al adoption: access to cloud Al credits programs, which
constitute a significant indirect subsidy for Al-adopting startups globally, is effectively
foreclosed. The government intends to build a GPU Supercomputer Centre and an Azerbaijani
Large Language Model as outlined in the Action Plan 2026-2028 (CMRA, 2026). However,
this is still prospective in nature. B-READY 2025 results for Azerbaijan show a dichotomous
business environment, with high scores in Business Entry (86/100) and accessing Financial
Services (87/100) but poor scores in Market Competition (45/100) and Business Insolvency
(36/100) (World Bank, 2025). These results have important implications for the risk assessment
of investing in Al.

4.2 Al Adoption in Azerbaijani Startups

Survey findings and additional documentary evidence suggest that Azerbaijani startups
demonstrate active and increasing engagement with Al technologies, which is manifested
through experimental usage, circumventing access to infrastructure, and sectoral
concentrations of Al adoption.

Perhaps the most telling figure here, however, is the distribution of the founder
respondents by the different stages of the startup lifecycle, as reflected by the survey results.
The majority of the founder respondents were clustered in the MVP Development and MVP
Launch and Early Revenue stages, with only one founder respondent who has reached the
scaling stage. This early-stage concentration has a direct bearing on Al adoption capacity: the
USD 50,000 median seed round documented in GSER 2025 (Startup Genome, 2025) is
insufficient to fund proprietary Al infrastructure development, and most startups are operating
well before the revenue levels that would support sustained Al investment.

Funding constraints constitute the primary pain point reported by founder respondents,
and this constraint cascades into a set of interrelated downstream barriers. Limited capital
restricts access to paid Al tools and cloud infrastructure, constrains the ability to hire
specialized Al talent, and forecloses participation in international expansion that would
otherwise provide access to AWS, Azure, and Google Cloud credit programs. The structural
absence of these major cloud providers in Azerbaijan thus compounds the founding capital
constraint: startups cannot offset limited domestic funding through the cloud credit programs
that serve as a significant informal Al infrastructure subsidy in more institutionally developed
ecosystems. This chain of constraint moves from funding scarcity to infrastructure
inaccessibility and is key to understanding why Azerbaijani startup Al adoption is of an
informal and low-cost nature rather than the systematic adoption of enterprise-level Al systems.

Despite these limitations, startups were found to have significant informal institutional
compensation ability, which aligns with Proposition P1. The international accelerators, which
include programs such as Seedstars World and innovation competitions in regions, offer
startups access to a network of mentors and infrastructure credits, which can be used as a
substitute for VC and cloud markets domestically. The emphasis on informal institutional
mechanisms as a key factor stems from the fact that, in this ecosystem, formal institutional
substitutes are not yet operational, with agility and international networks as the key
differentiators for Al-active startups.

In terms of industry type, FinTech Startups, especially those categorized under Payment
Service Providers, were identified as the most Al-intensive industry type. This was due to both
the data richness of FinTech operations and the competitive pressure of banks' digitalization
initiatives. EdTech and Digital Wellness Startups revealed their Al adoption potential in
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personalization and user engagement optimization. AgriTech, PropTech, and Logistics
Startups revealed relatively early-stage Al adoption potential, hindered by capital costs of
establishing data collection infrastructure. Azerbaijan ranks #25 in Asia for Affordable Talent
(Startup Genome, 2025), representing a true competitive advantage in terms of availability of
Al Engineering talent with cost structures significantly below those of European and North
American ecosystems; LinkedIn statistics included in the Al Strategy 2025-2028 report by
CMRA (2025b) revealed 60-fold growth in Al and machine learning job market demand
between 2016 and 2022.

4.3 Al Adoption in Azerbaijani Corporations

The resource advantages and governance constraints interplay to form the environment
for the adoption of corporate Al in Azerbaijan. The key players in the adoption of Al-related
technologies are the financial sector, the telecommunications sector, and the state-owned
enterprises undergoing digital transformation.

The Central Bank of the Republic of Azerbaijan (CBAR) has taken an active approach
to regulating digital banking in the financial industry. This includes creating the FinTech
sandbox and adding digital banking to prudential regulation. As of 2024, there are more than
30 FinTech companies operating in the Republic of Azerbaijan (CMRA, 2025a). These
companies include both startups and established businesses. The banks that are already there
are focusing on employing Al to help with fraud detection, credit scoring, and customer
support. The digitization of the Republic of Azerbaijan, as per the Mastercard (2023)
digitization report, has achieved a digital payment rate of 32% and banking penetration of 68%.
The Digital Economy Development Strategy, which is expected to be accomplished by the year
2029, also includes the goal of enrolling 50 businesses into digital transformation programs
until the year 2026, increasing to 300 until the year 2029, with the Gen Al economic impact
goal of 70 million AZN until the year 2029 (CMRA, 2025a).

A phenomenon of governance-enhanced inertia, as proposed by Proposition P2, was
observed across various corporate bodies. Larger firms, which are subject to various
procurement regulations and compliance requirements, have elongated decision-making cycles
for technology adoption compared to their smaller counterparts. In addition, the presence of
legacy technologies, which is common among incumbent banks and government firms, poses
integration challenges for Al systems. Although risk aversion is rational from a perspective
where intellectual properties are not well protected and regulations around Al-generated
content are ambiguous, this phenomenon also acts as a barrier for Al investment among
corporate bodies. The reputational exposure associated with Al deployment constitues a further
governance constraint: organizations sensitive to brand integrity and stakeholder trust are
acutely alert to Al-related risks including algorithmic bias, data privacy failures, and the
integrity of automated outputs, creating governance-oriented hesistancy that compounds
resource-based barriers to adoption (Agtas, 2025). The lack of Azerbaijani cloud infrastructure,
however, also imposes significant constraints on corporate adopters, including data
localization, bandwidth, and service latency, which can act as significant operational barriers
even for firms willing to invest in cross-border cloud services.

The differential effect of CBAR's FinTech sandbox supports Proposition P3. Firms with
compliance capabilities are better positioned to deal with the sandbox environment than
startups, thus creating a differential effect for the development of complementary Al solutions.
Startups and firms are less inclined towards Al adoption in AgriTech, Logistics, and PropTech,
areas where there is a lack of support from the FinTech sandbox, implying that institutional
support drives Al adoption. A comparison of Al adoption characteristics of both company types
is provided in Table 3.



ARTIFICIAL INTELLIGENCE ADOPTION IN STARTUPS VS. CORPORATIONS

Table 3.Comparative Al adoption characteristics: startups versus corporations in Azerbaijan

Dimension Startups Corporations
Adoption speed Rapid; experimental; iterative Deliberate; phased; governed
Primary constraint Infrastructure access; capital scarcity Governance inertia; compliance burden
Compensation mechanism  International networks; open-source tools; Regulatory sandboxes; procurement
agile structures channels

Key Al-active sectors FinTech (PSPs), EdTech, Digital Wellness Banking, Telecommunications
Capital base Limited (USD 50,000 median seed) Substantial (retained earnings, credit)
Sensitivity to institutional High: dependent on formal gap resolution Moderate: partially self-sufficient
voids
Dominant dynamic Sensing and informal seizing Formal resource deployment;
capability reconfiguration lag

5 Discussion

5.1 Theoretical Implications

The empirical findings from Azerbaijan provide substantive support for the theoretical
framework advanced in Section 2, while revealing nuances that extend its analytical scope. The
differential adoption patterns observed between startups and corporations are consistent with
the institutional void literature's prediction that weak formal institutional environments produce
heterogeneous firm-level responses rather than uniformly suppressed technology adoption
(Khanna & Palepu, 2010).

Confirmation of Proposition P1 is provided by the survey and documentary evidence
jointly. The informal institutional compensation mechanisms identified in Azerbaijan,
including international accelerator access, open-source Al deployment, and freemium tool
adoption, operate through specifically technological channels not previously foregrounded in
the Al adoption literature. Founder survey evidence reveals the precise structure of this
compensation: accelerator and incubation programs substitute for some institutional gaps
(mentorship, networking) but not others (capital, cloud infrastructure). Funding scarcity
remains the primary constraint, and its downstream effects, including restricted access to cloud
Al credits and the inability to fund international expansion that would unlock such access,
illustrate how institutional voids compound rather than operate independently. This finding
extends Khanna and Palepu’'s (2010) institutional void framework into the domain of Al
technology adoption and clarifies the partial rather than comprehensive nature of informal
substitution.

Confirmation of Proposition P2 is supported by the pattern of governance-amplified
inertia documented in the corporate evidence. The Azerbaijani findings suggest that
institutional voids interact with corporate governance structures in a specifically amplifying
manner: the risk aversion generated by weak intellectual property protection and regulatory
uncertainty compounds baseline governance inertia documented in prior technology adoption
literature (Teece, 2007). This interaction has not been systematically theorized in prior Al
adoption research and may constitute a contribution to the institutional economics of
technology adoption.

Proposition P3 receives partial but instructive support. The CBAR FinTech sandbox
illustrates the capacity for targeted institutional enablers to drive adoption across different types
of firms; however, the benefits of this are asymmetrical and accrue primarily to resource-
constrained incumbents. This discovery reveals a paradox for institutional design: sector-
specific enablers designed to foster innovation may actually exacerbate the established
corporation advantage over new firms in institutionally constrained environments.
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5.2 Policy Implications

The findings carry several policy implications for the design of Al adoption support in
transitional institutional contexts. Most fundamentally, the evidence supports asymmetric
institutional support: interventions tailored to the distinct adoption barriers of startups versus
corporations, rather than uniform innovation ecosystem policies. For startups, priority
interventions include: resolution of the cloud infrastructure gap, either through attracting major
cloud providers or establishing a domestically operated high-performance computing platform
with international interoperability; legal enactment of crowdfunding and angel investment
frameworks, acknowledged but not yet enacted in the Action Plan 2026-2028 (CMRA, 2026);
and expansion of international accelerator program participation and equity-free grant
instruments. For corporations, priorities include clear Al regulatory frameworks that reduce
adoption risk uncertainty, procurement reform to accelerate technology adoption in state
enterprises, and targeted incentives for corporate-startup Al co-development partnerships.

The government's announced Digital Nomad Visa and Digital Talent Visa programs
(CMRA, 2026) represent strategically important instruments for addressing the talent
constraint. The Al Academy and 500-engineer training target in the Al Strategy 2025-2028
(CMRA, 2025b) are necessary conditions but insufficient in isolation; retention mechanisms
are equally important given documented brain drain risk (CMRA, 2025a). However, the
achievement of the 70 million AZN by 2029 targeted by the GenAl economic impact (CMRA,
2025a) would be possible only if the gaps in the infrastructure and the institutional environment
are filled in the short term. The existing adoption path, driven mainly by the informal
compensation of the startup sector rather than the systematic use by the corporate sector, would
not likely result in the productivity impact on the required scale within the stipulated timeframe.
These findings align with recent policy analysis specific to Azerbaijan, which identifies the
establishment of Al commercialization hubs, sector-specific implementation roadmaps, and an
ethical governance package modeled on international best practices as the most actionable
near-term instruments for closing the gap between Azerbaijan’s strategic Al ambitions and
current implementation capacity (Isayev, 2025).

5.3 Limitations

Several limitations should be acknowledged. First, the primary survey analysis is
restricted to the 30 founder respondents drawn from a broader sample of 48 ecosystem
stakeholders. The perspectives of the remaining 18 participants, comprising innovation center
employees, investors, academic researchers and a government representative, are not analysed
in this paper, as their roles are peripheral to the firm-level Al adoption dynamics that constitute
the research focus. Incorporating these multi-stakeholder perspectives in future research could
provide a richer institutional ecosystem view and triangulate the founder-reported constraints
again the observations of supporting actos. Second, documentary and secondary sources are
overrepresented for the corporate side, which limits the depth of the insights gained. Finally,
the single-country focus limits the generalizability of the findings. Future research should
address the above limitations by conducting specifically designed survey research for Al
adoption, qualitative research for corporate Al projects, and multi-country analyses for the CA
and SC economies.

6. CONCLUSIONS

In this paper, the different patterns of Al adoption in startups and corporations in
Azerbaijan have been explored, with inspiration coming from the understanding that the
institutional environment does have a systematic impact on the process of technology adoption,
which existing unified models fail to capture in a satisfactory way. With the help of a series of
primary survey results (48) from the Azerbaijani startup ecosystem, as well as a comprehensive
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analysis of government strategy reports and international ecosystem reports, three key results
have been established in this paper.

First, Azerbaijani startups exhibit active, agile Al adoption driven by informal
institutional compensation mechanisms, including international accelerator networks, open-
source tools, and diaspora connectivity, despite operating within one of the most institutionally
constrained Al environments globally. Survey data from the 30 founder sub-sample, drawn
from a broader study of 48 ecosystem stakeholders, confirm the structural underpinnings of
this pattern: the majority operate at early development stages (MVVP Development and MVP
Launch), and funding constraints are the primary reported pain point, cascading into
downstream barriers including access to cloud infrastructure and international expansion
capacity. Second, corporations demonstrate governance-amplified inertia that compounds the
constraining effects of institutional voids, producing Al adoption below the level predicted by
resource endowments alone. Third, sector-specific institutional enablers, most notably the
CBAR FinTech regulatory sandbox, can catalyze adoption across firm types when present, but
distribute benefits asymmetrically toward compliance-capable incumbents.

The theoretical contribution is based on the combination of institutional voids, dynamic
capabilities, and organizational ambidexterity theories for understanding the heterogeneity of
Al adoption in transition economies. The policy contribution is based on the formulation of
asymmetric institutional support as a guiding principle for transition economies that wish to
capitalize on Al for economic transformation. Resolving the cloud infrastructure gap,
developing legal frameworks for VC and crowdfunding, and overhauling procurement systems
for corporate tech adoption emerge as the top priorities based on the evidence. Future research
should include comparative studies in the South Caucasus and Central Asian regions,
longitudinal studies on the effects of institutional development on Al adoption, and sectoral
studies in AgriTech and Logistics.
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Abstract: This article investigates the relationship between financial development and
economic growth in Azerbaijan within 2000-2024 period. Findings from the Autoregressive
Distributed Lag (ARDL) Bounds Test reveal a significant long-term cointegration among
financial development, physical capital investments, and economic growth, suggesting that
access to finance for the private sector is a strong accelerator for economic growth. While
domestic credit to the private sector shows a weak positive short-run impact, its long-run
impact is negative. The divergence between the positive impact of physical capital and the
negative impact of credit expansion in the long run implies that even though physical
investments enhance productivity, the financial markets might be inefficient in the allocation
of resources by moving funds toward non-productive sectors and creating a misallocation
constraint on economic growth. To improve the efficiency in financial markets, digitalisation
of financial services and integration of Al-based models were evaluated as key strategic
priorities. This study also employs a SWOT analysis to explore opportunities and challenges
for successful adoption of Al.

Keywords: financial development, economic growth, artificial intelligence, Azerbaijan

1 Introduction

Nowadays, financial market development plays a role of an engine in the proliferation
of economic growth, which leads to better social welfare. The relationship between financial
development and economic growth has been a cornerstone of development economics for over
a century. The classic theoretical approach claims that financial systems ensure the efficient
allocation of resources, promote investment opportunities, and enhance technological
innovation. The factors affecting financial market development can vary depending on country-
specific implications. Helhel (2026) provides evidence for supply-led growth hypothesis by
showing unidirectional causality from stock market development to economic growth in the
“Fragile Five” emerging economies experiencing high market volatility. The various
dimensions of financial development may alter the growth outcomes differently. For instance,
Girma, and Huseynov (2025) find out for African economies that dimension of efficiency has
a positive effect which supports the financial intermediation hypothesis.

In parallel with traditional financial development, the global financial sector is
undergoing a rapid digital transformation driven by the introduction of artificial intelligence
(Al). The widespread adoption of GenAl on a daily basis is a relatively recent trend, emerging
only over the past few years. However, engagement of financial sector with Al is more broadly
and far from being new. The findings of IMF claim that many participants in financial markets
perceive Generative Artificial Intelligence (GenAl) as a tool that can accelerate progress in
developing and emerging economies by improving access to credit and strengthening financial
development (IMF, 2024). However, if the fixed costs of adopting Al are high, richer countries
may benefit from it more quickly than poorer ones.
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Al technologies such as machine learning, natural language processing, and predictive
analytics are increasingly used in banking and financial services to improve credit assessment,
fraud detection, customer service, and risk management. Traditionally, the industry has relied
on technology for high-frequency trading and data management; however, currently newly
applied tools are fundamentally reshaping the landscape. They propose sophisticated levels of
product customization, more intuitive client interfaces like chatbots, and more sophisticated
decision-making analytics, meanwhile significantly cutting costs through automation (IMF,
2024).

Compared to asset (wealth) management, banking sector adopted these technologies
more gradually. Despite being successful in early innovative applications related to the
adoption of ATMs and online banking, the overall progress was initially decelerated by strict
data privacy and proprietary concerns. However, the process of adoption is now accelerating
as banks face pressure from fintech competitors. Today, Al and machine learning (ML) is being
integrated into banking to improve client relationships, personalize product offerings via
behavioural data, and facilitate essential functions like risk management, credit underwriting,
and back-office operations. Al supports the banking sector with personalized approach for its
customers, such as chatbots and virtual assistants, which allow personalized financial and
portfolio management advice (Nusrat et al., 2023). While developed economies have made
substantial progress in Al adoption, emerging economies such as Azerbaijan face unique
economic, technological, and regulatory challenges that influence the pace and effectiveness
of Al integration in finance. The potential channels of usage of Al can be customer service and
support, investment advice and portfolio management, automation of tasks, risk management,
compliance and fraud detection. However, it is important to take into account the risks and
limitations of the integration of Al in financial system. There are four main drawbacks of this
integration: uncertain markets, discriminatory data and algorithmic biases, cyber and virtual
threats, systematic risks and financial accidents (Lin, 2019).

Considering the bank-dominated structure of the financial system and current efforts of
Azerbaijan to diversify its economy, this study seeks to explore whether the development of
financial markets has contributed significantly to economic growth over the study period. On
the other hand, the research focuses on the integration of Al tools in the financial sector of
Azerbaijan. Specifically, by applying the SWOT analytical framework, this study aims to
determine both the key drivers and the main barriers preventing Al adoption in the financial
system.

1.1 Theoretical Foundations and Empirical Literature

From theoretical perspective economic growth models recognize several leading
factors contributing to economic growth. According to the Solow growth model (1956),
economic growth is driven by capital accumulation, labour growth, and exogenous
technological progress.

Modern endogenous growth models recognize financial development as a key driver
of long-term economic growth. The next generation of endogenous growth models emphasized
the role of finance-growth nexus for outcomes, showing that financial development can affect
total factor productivity by reducing information asymmetries and facilitating innovation (King
& Levine, 1993; Levine & Zervos, 1998).

The report provided by the World Economic Forum (WEF, 2012) identifies financial
development as the combination of structural conditions, policies, and institutional
arrangements that enable efficient financial intermediation, well-functioning financial markets,
and widespread access to capital and financial services. Within this framework, financial
development can be measured through seven core dimensions:
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e Institutional environment

e Business environment

e Financial stability

e Banking financial services

e Non-banking financial services
e Financial markets

e Financial access

These categories reflect the main features of a healthy financial system, such as
governance standards, effectiveness, business climate, infrastructure, and so on. Together,
these seven pillars provide a multidimensional framework for assessing the depth, efficiency,
stability, and inclusiveness of a country’s financial system. The most frequently used indicators
to assess financial development generally fall into three broad categories: financial depth, the
bank ratio, and financial activity (Valickova et al., 2013).

Traditional empirical studies accept the approach that banking sector development
plays a crucial role in promoting economic growth, particularly in developing economies where
banks are the leading financial intermediaries. Early cross-country studies demonstrated that
measures of banking development, such as domestic credit to the private sector and liquid
liabilities, are strongly associated with growth outcomes (Beck et al., 2000).

In the context of developing and emerging markets, recent empirical literature further
highlights the importance of banking development. Ekanayake and Thaver (2021) analyse
panel data from 138 developing countries and find the existence of bi-directional causality
between financial development, proxied by four variables and economic growth. Similarly, a
study of OECD countries conducted between 1990-2018 confirms that banking sector
performance and financial globalization and investments positively influence economic
growth, highlighting the continued importance of bank-based measures even in more advanced
emerging economies (Stimerli Sarigiil & Avci, 2024).

Despite robust positive associations, scholars mention that the quality of intermediation
also matters: excessive credit growth, if directed toward unproductive sectors or accompanied
by weak risk management, can lead to financial instability without contributing to sustainable
growth. Nevertheless, in the context of underdeveloped capital markets, the credit channel
remains the primary mechanism through which financial systems influence real economic
activity. The role of capital markets is less profound in economies with shallow or nascent
markets.

In spite of a robust positive association between banking and growth in many emerging
markets, this relationship exhibits some heterogeneity across developing and resource-
dependent economies. In region-specific framework, capital markets often play a secondary
role, largely due to institutional constraints and market imperfections.

Dependence of the economy on natural resources, including those heavily dependent
on energy prices, creates additional complexity to the finance—growth nexus through Dutch
Disease effects and fiscal dominance. In resource-dependent economies, increasing bank credit
to tradable sectors is important for reducing the risk of Dutch Disease by facilitating capital
availability for non-oil tradable sectors and enhancing their export capacity (Hasanov &
Huseynov, 2013). These patterns suggest that the relative contribution of banking and capital
market development to growth is conditional on broader structural and institutional factors,
including market maturity, regulatory quality, and the nature of economic specialization.

The financial system of Azerbaijan is characterized by its strong dominance of banking
sector and relatively underdeveloped capital markets. Since independence, Azerbaijan has
implemented significant reforms aimed at strengthening banking supervision, enhancing
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regulatory frameworks, and stabilizing macroeconomic conditions. Despite this progress, the
banking sector remains the dominant channel of financial intermediation, with domestic credit
to the private sector and bank deposit instruments accounting for the majority of financial
activity. In contrast, capital markets develop more slowly.

The financial markets of Azerbaijan are related to the developing financial markets.
After the transition to a market economy, the development of the financial market and
strengthening of its competitiveness is considered a necessary issue in Azerbaijan.

Empirical evidence on financial development in Azerbaijan offers mixed insights but
generally underscores the importance of the banking sector. Seyfullayev (2023) examines the
relationship between financial development and non-oil economic growth and finds that
improvement in non-oil lending rates are associated with higher growth rates in non-oil sector,
even though the study does not extensively analyse capital markets due to data. A
complementary study by Zeynalova (2023) provides an econometric analysis of the impact of
domestic credit volume on money supply and growth outcomes, further reinforcing the central
role of credit expansion and admits the important role of oil sector for driving the credit volume
in Azerbaijan. The limited role of capital markets in Azerbaijan can be attributed to several
structural factors, including low levels of private sector listings, shallow investor participation,
and limited liquidity. These findings are consistent with the broader pattern observed in oil-
dependent economies, where financial systems tend to be bank-centric and capital markets
remain shallow. However, the absence of extensive time-series evidence that simultaneously
evaluates banking and market channels in Azerbaijan highlights a significant gap in the
literature.

2 Research Design and Methodology

The economic transition in Azerbaijan was accompanied by reliance on bank-
dominated financial system, which makes efficiency important in this context. By analysing
both financial activity and efficiency, this study provides a more detailed investigation of the
finance—growth nexus in Azerbaijan, while also setting the frame for examining Al adoption
as a complementary driver of financial modernization.

Despite rich cross-country evidence on the finance—growth nexus, country-specific
research on Azerbaijan remains limited, particularly in terms of distinguishing the separate
effects of banking sector development and capital market development.

To address this gap, this study proposes an empirical analysis using ARDL bounds
testing to capture long-run and short-run relationships between financial development
indicators and economic growth. Specifically, this analysis will test the following hypothesis:

H1: Financial sector development positively affects economic growth in Azerbaijan.

This hypothesis was built on the theoretical and empirical foundations reviewed above
and ensures a structured basis for the subsequent econometric analysis.

This study utilizes a mixed-methods research design, combining quantitative
econometric analysis with qualitative analysis. The quantitative component examines the
impact of financial market development on economic growth in Azerbaijan using time-series
data, while the qualitative component explores Al adoption in the financial sector through
SWOT analysis.

2.1 Model Specification

We integrate a general functional form to examine the relationship between variables.
The conceptual model represents a form where GDP growth is a function of three explanatory
variables:
GDPgrowth,=f (Domestic credit,, Exports;, Gross Capital;)
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Where:

e GDPgrowth,: GDP Growth (Annual %) at time t

e Domestic credit,,. Domestic Credit to the Private Sector by banks (% of GDP) at

time t

e Exports;: Exports of Goods and Services (% of GDP) at time t

e Gross Capital,: Gross Capital Formation (% of GDP) at time t
The advantage of the ARDL model is the possibility to apply regardless of whether the
underlying regressors are purely 1(0), purely 1(1), or a mixture of both. The time horizon for
research lies between 2000 and 2024.
The Error Correction Model (ECM) can be represented by the following equation (1):
AGDPgrowth, = ag + Zi_ BiAGDPG,_; + E%y;ADCPS,_j + X2 8, AEXG,_; +

31 0,AGCF,_pm + AECT,_1 + & (1)
Notation:
e GDPgrowth,: annual GDP growth rate at time t.
e DCPS,: Domestic credit to the private sector by banks as a percentage of GDP at time
t.
e EXG,: Exports of goods and services as a percentage of GDP at time t .
e GCF;: Gross capital formation (Investment) as a percentage of GDP at time t.
e a: The intercept or constant term of the model.
o A: coefficient of Error Correction Term (ECT), representing the speed of adjustment.
e ECT;_4: lagged error correction term, derived from the long-run cointegrating
relationship.
e &: The stochastic error term, assumed to be normally distributed with zero mean and
constant variance

3 Results

Before starting with a long-term modelling, it was crucial to check the integration
properties of the time-series variables. The study employed Augmented Dickey-Fuller (ADF)
test to check for the presence of unit roots (Dickey & Fuller, 1981).

The initial testing of ‘Exports of Goods and Services’ in levels yielded a p-value of
0.16, indicating a failure to reject the null hypothesis of non-stationarity. Graphically and
statistically, the series exhibits a stochastic trend characterized by significant volatility and
structural shifts, notably around 2015 and 2020 rather than a smooth linear trend (see Figure
1). According to the Figure 1, domestic credit provided to the private sector by banks as a
percentage of GDP exhibits a visible upward drift between 2000 and 2015, and then we observe
a subsequent structural break and volatility until the end of 2024. This pattern implies a
stochastic rather than a deterministic trend. The Augmented Dickey-Fuller test with a drift term
for domestic credit yielded a p-value of 0.07. In this case, the null hypothesis of a unit root
could not be rejected at the conventional 5% level. To ensure the robustness of the ARDL
bound test, the variable was first-differenced. The consequent test on the differenced series 1(1)
was highly significant (p < 0.01). This approach justifies treating the variable as I(1) and
utilizing the ARDL bounds test to distinguish between its persistent growth path and short-
term fluctuations. These obtained results confirm that the variables are integrated of order one,
I(1). When it comes to plots of investment levels and GDP growth represented in Figure 2, the
series also do not show any deterministic trend.
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Figure 1. Ts line for export of goods and services
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Figure 2. Ts line — Gross capital formation and GDP growth
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Diagnostic Tests

To ensure the reliability of the statistical model, we test the residuals of the ARDL
regression for normality (see Table 1). After applying the Jarque-Bera test, the model shows a
p-value of 0.71. Since this value is substantially higher than the standard 5% significance level,
we accept the null hypothesis of normality. This indicates that the error terms are normally
distributed, confirming that the t-statistics and F-statistics used for hypothesis testing are valid
and that the model does not suffer from significant bias. As Bounds Test under Pesaran et al.
(2001) assumes that the residuals are serially uncorrelated and normally distributed, obtaining
p-value of 0.71 provides a strong evidence in favour of our critical values. Another task is to
check for serial correlation, therefore we use the Breusch-Godfrey test. The resulting p-value
of 0.10 indicates that we fail to reject the null hypothesis of no serial correlation. Given the
annual frequency of the data and the relatively small sample size, the first-order test confirms
the model is sufficiently specified to provide reliable long-run and short-run estimates.

Table 1. Jargue-Bera tests for Normality
Test Result | Validity
Jarque-Bera p =0.71 | Passed (Normality confirmed)
Breusch-Godfrey Test | p=0.10 | Passed (No serial correlation)
Source: Calculation of authors

The validity of the ARDL model was checked for the structural stability by Cumulative
Sum of Squares (CUSUMSQ) test. As illustrated in Figure 4, the CUSUMSQ statistic remains
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strictly within the 5% critical values within the sample period (2000-2024). This indicates that
the coefficients in a time-series regression are stable over time and that the model is not subject
to structural instability or parameter shifts. Consequently, the evidence from long-run and
short-run coefficients reported in this study can be considered relevant for policy
recommendations.

Figure 4. Stability Diagnostics
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To investigate the long-run and short-run dynamics between GDP growth and its
determinants, this study applies the Autoregressive Distributed Lag (ARDL) bounds testing
approach developed by Pesaran et al. (2001). Given the sample size (T=24), the ARDL
framework stands as relevant because it provides more reliable outcomes in small samples
compared to traditional cointegration tests like Johansen Test. Although the VAR Selection
Order Criteria suggested an optimal lag length of four based on the AIC, given the limited
sample size, using four lags would severely affect the degrees of freedom and lead to risk of
overfitting. Therefore, we limited the maximum lag to 1 given the annual frequency of the data
and the sample size. The model was estimated using the Bayesian Information Criterion (BIC)
to ensure parsimony and prevent overfitting, resulting in ARDL (1, 1, 0, 1) specification.

The existence of a long-run relationship is tested using the ARDL Bounds Test for
cointegration (see Table 2). If the F-statistic exceeds the upper critical bound, we reject the null
hypothesis of no cointegration and proceed with the Error Correction Model to interpret the
long-run coefficients. The results indicate that F-statistic is 8.95, and it significantly exceeds
the upper bound critical value of 4.35 at the 5% significance level. Consequently, the null
hypothesis of no cointegration is rejected. This finding reveals a stable, long-term relationship
between GDP growth, domestic credit to the private sector, exports, and gross capital
formation.

Table 2. ARDL Bounds Test
Test Statistic F-statistic 1(0) bound 1(1) bound

K (3) 8.95 3.23 4.35

Source: Calculation of authors
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3.1 Descriptive Statistics

Initial investigation of the key descriptive features in Table 3 provides several important
insights about the data:
» GDP growth exhibits relatively high volatility, with a standard deviation 9.4% that actually
slightly exceeds its mean 7.4%. The large difference between a minimum and a maximum
confirms the presence of significant structural shocks in the economy.
* The high mean value of 50.3% for exports indicates that the economy of Azerbaijan is highly
open and export-oriented.
* Domestic credit to the private sector issued by banks has a mean of 18.3%, but its maximum
achieves 38.4% proposing about the period of extensive credit growth.
* Gross Capital Formation averages 25.6% of GDP, which is a good level for the development
of economy with its peak at 57.9% suggesting about periods of massive capital investment.

Table 3. Descriptive statistics

Variable Obs. Mean Std. Dev Min Max
Domestic credit to private 25 18.3% 8.5% 5.1% 38.4%
sector by banks

Exports 25 50.3% 8.9% 35.6% 68.1%
GDP growth 25 7.4% 9.4% -4.1% 34.4%
Gross capital formation 25 25.6% 10.8% 12.0% 57.9%

Source: Calculation of authors
Expectations regarding a sign of coefficients are summarized in Table 3.

Table 4. Expectations on sign of coefficients

Variable Expected sign

Exports (Trade openness) (+) because of export-led
growth

Capital Formation (Investments) (+)  reflects  productive
capacity

Domestic credit to private sector by banks (Financial | (+/-) depending on the

Development) efficiency of allocation

Source: Calculation of authors

Table 5. Correlation analysis

GDP growth | Domestic Exports Gross capital
credit formation
GDP growth 1.00
Domestic credit -0.56 1.00
Exports 0.60 -0.24 1.00
Gross  capital 0.29 -0.34 -0.14 1.00
formation

Source: Calculation of authors

To identify the existence of multicollinearity, we perform correlation analysis in Table
5 and find out that independent variables do not exhibit strong correlation among each other.
Notably, there is a strong negative correlation between economic growth and domestic credit
to private sector with a coefficient of -0.56.
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3.2 ARDL model: Empirical Results
Table 6. Regression Output

Adjustment Term Coefficient p-value
GDP growth (Lag 1) -0.6264*** 0.000
Long-Run Coefficients (LR)

Domestic Credit -0.6657* 0.010
Exports of Goods and Services 0.0045 0.987
Gross Capital Formation 0.3653* 0.042
Short-Run Coefficients (SR)

A Domestic Credit 0.4683 0.087
A Gross Capital Formation -0.7082*** 0.001
Constant 5.8775 0.587
R-squared 0.71

Source: Calculation of authors

Table 6 represents both long-run coefficients and short-run coefficients for ARDL (1,
1, 0,1) regression model. Attained results in the long run correspond to our expectations and
align with previous findings from descriptive statistics. Error correction term, which reflects
our adjustment term stands out as a very important indicator, because it is estimated at -0.62
and is statistically significant (p < 0.05). The negative sign and significance admit the stability
of the model. This coefficient shows the speed of adjustment, where 62% of the deviation from
the long-run equilibrium in one period is corrected in the following year.

Meanwhile, a capital investment appears to be a prominent driver of growth in
Azerbaijan in the long run. Interestingly, the change in the amount of capital investments had
a negative impact in the short run, presumably because of the fiscal burden from large-scale
projects especially in oil and gas sectors of the economy. Unexpectedly, exports did not stand
as significant factor contributing to economic growth in Azerbaijan. To be more precise, under
the period of study, the 'export-led growth' hypothesis was not valid for this economy. While
the descriptive statistics show that exports account for a large portion of GDP with a mean
value of 50.3%, export volume does not appear to be a primary driver of long-term GDP growth
when compared to capital investment and credit volume. In the context of Azerbaijan, the main
exported goods are raw materials that low-value added and as a result do not create spillover
effects on growth. In typical Dutch Disease framework, the reliance on low-value-added raw
materials prevents the development of a well-diversified manufacturing sector, which is the
primary engine of sustainable export-led growth. As a result, this concentration in the sector of
natural resources triggers currency appreciation, making non-resource exports uncompetitive.

When it comes to credit volume provided by banks to the private sector, we find
remarkable results. According to regression findings, a credit volume has a significant
detrimental impact in the long run. Empirical evidence suggests that excessive levels of debt
relative to GDP in the observed period might hampered long-term growth. But in the short run,
a change in credit volume affected GDP growth in a positive way even though not significant.
Negative long run coefficient for domestic credit can be explained as debt overhang when
lending by banks and non-bank financial institutions directed towards unproductive sectors.
Under the "Debt Overhang™ hypothesis, credit expansion initially facilitates economic growth
primarily via increased spending and consumption; however, after a while, accumulation of
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private sector debt might be the case due to inefficient allocation of financial resources or high
debt-servicing costs that eventually suppress long-term growth.

The divergence between the positive impact of physical capital and the negative impact
of domestic credit implies a "financial-real sector gap.” While physical assets contribute to the
productive capacity, the financial tools may be inefficient or directed toward non-productive
sectors, creating a long-term constraint on economic expansion.

To revise the historical background of the banking sector and support debt overhang
hypothesis we decided to analyse asset quality of the banking sector from 2011 to 2025 in
Azerbaijan (Central Bank of the Republic of Azerbaijan, 2024b). As it becomes clear from the
descriptive graph (Figure 3), there was an upward trend in the ratio of non-performing loans
(NPL) with a peak in 2016 at 21%. Only after 2018, asset quality improves and NPL drops
below 9%. A high NPL ratio indicates that a significant portion of domestic credit was not used
for productive, income-generating activities. Instead, it suggests financial resources might be
allocated to projects that failed to generate the growth needed to pay the interest.

Figure 3. Dynamics of non-performing loans in the banking sector
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3.3 SWOT Analysis on adoption of Al in Azerbaijan

The adoption of Al in the financial sector of Azerbaijan reflects a broader goal of
transition toward data-driven, automated, and increasingly digitalised financial systems. A
critical factor affecting this transition is the strategic policy framework, reflected particularly
in the Financial Sector Development Strategy 2024-2026 and the Artificial Intelligence
Strategy for 2025-2028.

The Financial Sector Development Strategy 20242026 focuses on the modernization
of financial infrastructure, the expansion of digital payment systems, the strengthening of
financial stability, and the promotion of innovation within the banking and fintech ecosystem
(Central Bank of the Republic of Azerbaijan, 2024a). Within this framework, Al is implicitly
perceived as a capable technology that can enhance efficiency, improve supervisory
capabilities, and support more resilient financial systems. At the same time, the Al Strategy
(2025-2028) provides a more explicit roadmap for the adoption of artificial intelligence across
sectors, including finance.

“Azerbaijan 2030: National Priorities for Socio-Economic Development™ offers a great
chance to introduce Al in the financial sector with a focus on digital transformation,
development of human capital, innovation-based competitiveness, and restructuring of the
economy in a sustainable way (Isayev, 2025).
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Within the context of Azerbaijan’s Financial Sector Development Strategy, the
adoption of such technologies responds to broader goals of digital transformation and
innovation. However, these advancements also introduce new risks, including model opacity,
algorithmic bias, and the potential for market volatility caused by high-frequency trading
strategies. These challenges underscore the importance of integrating these technologies with
robust SupTech and RegTech frameworks, ensuring that regulators can effectively monitor
algorithmic behaviour through real-time data analytics. The strong data management systems
are particularly critical, as Al models need large volumes of high-quality data to function
accurately.

The advantages of the implementation of Al in the financial industry include the ability
to enhance financial stability through the improvement of risk management, liquidity
optimization, as well as the improvement of operational efficiency, as they are capable of
analysing enormous amount of data quickly and accurately compared to human beings.
Therefore, they enable the bank or any player in the market to make the most appropriate
decisions taking into account the dynamics of the market. Moreover, the existence of ML, deep
learning, and natural language processing presents great opportunities to switch from linear or
historical precedents to the analytics that autonomously identify emerging patterns and
continuously refine their predictive accuracy as new data becomes available (Sarna et al.,
2025).

Table 7 summarizes the key strengths, weaknesses, opportunities and threats expected
from adoption of Al in the financial sector.

Table 7. SWOT analysis

Strengths

Weaknesses

Strong policy framework (Financial Sector Development
Strategy 20242026 and Al Strategy 2025-2028)

Limited availability of specialsits in
this field

Rapid digitalisation of financial infrastructure and
development of payment systems

Skills gap in Al, data science, and
interdisciplinary expertise

Risk-based supervision approach

Dependence  on  foreign Al
technologies

Government commitment to digitalisation, innovation, and
fintech growth

Early-stage adoption of advanced Al
(e.g., generative Al, robo-advisory)

Growing data generation due to digital payments and
banking platforms

Limited domestic research in Al

Opportunities

Threats

Strategic promotion for Al adoption under Al Strategy
(2025-2028)

Insufficient regulatory framework
regarding Al governance

Expansion of cashless economy and digital financial
services

Imperfections of Al-based systems
(hallucinations, opacity, bias, lack of
explainability)

Development of SupTech and RegTech under financial
sector reforms ( integration of Al and ML in risk scoring)

Cybersecurity risks and vulnerabilities
in Al-driven systems

Potential to build a regional fintech and Al innovation hub

Over-reliance on global Al providers
and technological dependency

Human capital development and Al education initiatives

Global competition from
technologically advanced economies

Adoption of open-source Al to localize solutions and
reduce costs

Low acknowledgment and adoption
barriers among users and institutions
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4 Discussion

This article provides a comprehensive framework for studying dynamics and
implications of financial development in Azerbaijan. The research design of study consists of
time series regression analysis and qualitative SWOT analysis. The main research question is
to find out the impact of financial development on economic growth in Azerbaijan within 2000-
2024 period. The results of regression analysis reveal that in the short run credit expansion
facilitates access to finance as it is supported by classical financial intermediation theory,
whereas in the long run enlarging size of debt burden influences the economic growth rate in
detrimental way. This pattern implies that debt overhang can cause emergence of Ponzi Finance
(Minsky, 1975). These results coincide with empirical finding of Deryag and Khalifa (2024)
where the financial development exhibited a negative relationship with economic growth
across selected Arab economies. In these countries, financial systems might be oriented toward
servicing government and resource-related sectors and possess weak institutions.

Besides that, another important finding demonstrates the existence of gap between real
and financial sector stemming from possible inefficient allocation of financial resources in the
economy when funding was not channelled to the productive sectors. Such inefficiency might
imply about prevalence of costly intermediation or weak monitoring measures similarly
discussed in the study of Moemeke et al. (2025). In addition to these findings, our estimates
did not confirm the export-led growth hypothesis for the economy despite initial expectations.
This contradiction can be explained by the tendency of resource-based economies to
concentrate most of the factors of production in resource sector (crude oil, natural gas,
minerals) and to appreciate real exchange rate thus making domestic production uncompetitive.

We can conclude that economic diversification is essential in this case through targeted
investments in infrastructure, manufacturing, human capital, and technology to improve a
competitiveness of non-oil sector. A stable real exchange rate and effective counter-cyclical
fiscal rules can help a country to reach a path to sustainable and long-term development. The
role of financial markets in achieving this goal is crucial as there is a clear evidence on positive
effect of financial intermediation on economic growth. The public authorities can achieve this
target by introducing policy incentives to stimulate investments in productive sectors.

Nowadays automated and digitalised financial systems can promise fast and long-
lasting development phase for developing nations by removing liquidity constraints, ensuring
efficiency and stability, and enhancing supervisory capability in financial markets. Al appears
to be a significant modifier and contributor to digitalization of financial services. The
implementation of Al-based models in financial sector promotes innovation and profitability,
however, their execution is accompanied with a lot of challenges such as cyber-attacks,
algorithmic bias, opacity, hallucinations, black-box problem and etc. To preserve financial
stability, integration of Al and ML into financial sector requires strict supervisory and
regulatory framework. A SWOT analysis shows that there is a necessity to establish
comprehensive regulatory framework for Al governance to overcome these challenges for
foreseeable future in Azerbaijan.
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Abstract: The current work explores how multinational companies (MNCs) utilize
artificial intelligence (Al) in logistics processes while ensuring the value-added contribution
of human expertise cannot be substituted. A systematic literature review combined with a
comparative case study approach that analyzes six MNCs provides an assessment of how
different Al capabilities and human contributions are employed in four key logistics sectors:
demand forecasting, transport optimization, warehouse operation, and risk management
within the supply chain. It is shown that there are tangible benefits from using artificial
intelligence, such as cost savings estimated at 100 million miles a year achieved by UPS
ORION as well as over 750 thousand autonomous robots used by Amazon without reducing
the number of employees. Still, artificial intelligence performs poorly when dealing with non-
stationary situations and new risks, thus requiring human expertise for efficient performance.
The major conclusion made in this work is that the most successful logistics operations treat
artificial intelligence and human contribution as complements rather than substitutes.

Keywords: artificial intelligence, global logistics, multinational corporations, supply
chain resilience, human-Al collaboration, digital twins, operational efficiency

1 Introduction

The global logistics industry is undergoing a fundamental transformation driven by
artificial intelligence. For multinational corporations (MNCs), which manage supply chains
spanning dozens of countries, thousands of suppliers, and millions of daily transactions, Al has
moved from a peripheral technology investment to a strategic operational necessity. Machine
learning algorithms now forecast demand with accuracy that manual methods cannot match.
Autonomous vehicles and robotics are redefining warehouse operations. Predictive analytics
identifies supply chain disruptions before they materialize. Digital twin technologies allow
entire logistics networks to be simulated, stress-tested, and optimized in real time (Kagermann
et al., 2013; Toorajipour et al., 2020). The strategic significance of Al in logistics extends
beyond firm-level operations; at the national policy level, governments in emerging economies
are increasingly recognizing Al-driven logistics optimization as a core instrument of economic
diversification and infrastructural modernization (Isayev, 2025)

Nevertheless, there remains a constant and overlooked dichotomy throughout the Al-
assisted logistics literature and industry applications: what Al systems can analyze and what
human knowledge can comprehend. Al is adept at recognizing patterns within vast databases,
optimizing for certain criteria, and implementing routine tasks in bulk. However, it is inept
when it comes to handling unfamiliar circumstances, making moral decisions, and dealing with
interpersonal relationships that will make or break the logistics initiative (Shyam Sundar,
2020). If an Al route optimization algorithm generates suggestions that seasoned logistics
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professionals see as unfeasible, then the Al's suggestions must be corrected by a human
operator. If a customs agency enforces a rule outside the scope of training data used in machine
learning algorithms, then those same algorithms could generate erroneous results before
receiving further training.

This paper addresses a research question that sits at this intersection: How do MNCs
effectively integrate Al into logistics operations while preserving and leveraging the
irreplaceable contributions of human expertise? The question is practically urgent. MNCs that
adopt Al without addressing the human-Al integration challenge risk over-reliance on
algorithmic outputs in contexts that require contextual judgment, and under-utilization of Al
capabilities in contexts where data-driven optimization could significantly enhance
performance.

The paper proceeds as follows. Section 2 reviews the literature on Al applications in
logistics, the limitations of Al systems, and the role of human expertise. Section 3 describes
the methodology. Section 4 presents a comparative analysis of Al capabilities and human
contributions across four core logistics domains, illustrated with MNC case evidence. Section
5 proposes a conceptual framework for human-Al synergy in logistics. Section 6 discusses
implications for practice. Section 7 concludes.

2 Literature Review
2.1 Al Applications in MNC Logistics

The literature on artificial intelligence applications is growing to illustrate its extent
within logistics operations. For instance, Toorajipour et al. (2020) carried out a systematic
review on the usage of Al in supply chain management and concluded that demand forecasting,
inventory management, transport route planning, and supplier selection were among the most
researched areas for Al implementation. Machine learning, especially deep learning and
ensemble models, has been found to dominate artificial intelligence applications within these
areas due to access to large transaction data and measurable performance results.

Forecasting is considered to be one of the most developed Al applications in logistics.
Conventional approaches to demand prediction like exponential smoothing or Autoregressive
Integrated Moving Average (ARIMA) models work effectively only during times of demand
stability, while their performance falls apart during the times of demand volatility caused by
the effect of some external variable like the state of the economy, society, or weather
(Carbonneau et al., 2008). In its turn, machine learning can integrate both structured and
unstructured data in addition to the time series and produce more precise forecasts. One of the
most examined cases of applying Machine Learning (ML) algorithms to demand prediction
belongs to Amazon, where improvements in forecast precision resulted in lower inventories
and decreased chances of shortages (Brynjolfsson & McAfee, 2017).

Route optimization using Al technologies has proved to be revolutionary in planning
and logistics management. Traditional approaches used to solve vehicle routing optimization
problems involving many routes in the logistics of multinational corporations are simply
unrealistic to consider. Such approaches include genetic algorithm, reinforcement learning, and
graph neural network, providing near-optimal solutions in a relatively short time (Bengio et al.,
2020). One can cite UPS ORION technology as an example that uses advanced routing
algorithms in its deliveries and saves over 100 million miles of driving per year (UPS, 2018).

Warehousing automation using computer vision, robotics, and artificial intelligence-
based inventory management is yet another application area that is witnessing accelerated
implementation. In this regard, the application of around 100,000 robots by Amazon robotics
for performing warehouse functions is the testimony that could be considered regarding the
current Al-based automation of warehousing. According to reports by DHL Trend Radar
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(2024), DHL has employed Al-based vision technology to improve sorting processes and
quality checks.

The development of digital twins which are virtual copies of logistics processes that
receive updates in real time based on operational data is another relatively new but fast-growing
use of Al. Through simulation of the logistics network process in different scenarios, digital
twins can help MNCs find any weaknesses in their system, develop a strategy to mitigate risks,
and optimize their network configuration without affecting operational processes (Grieves &
Vickers, 2017). This technology has received considerable attention from both Maersk and
Siemens.

2.2 Limitations of Al in Logistics

Despite its demonstrated capabilities, Al in logistics is subject to well-documented
limitations that constrain its performance in real-world MNC operating environments.
However, such challenges are not necessarily issues that result from technical flaws per se,
rather they are the limitations associated with the nature of what the system is able to
accomplish.

Quality and availability of data are among fundamental limitations. Machine learning
algorithms are built based on historical data and their effectiveness highly depends on the
quality and adequacy of such data (Toorajipour et al., 2020). Quality issues related to data in
MNC logistics are ubiquitous: legacy IT systems generate non-uniform data, visibility within
supply chains tiers is often insufficient, and real-time data from the logistics providers and
suppliers might be unattainable.

Distribution shift — the decline in model effectiveness resulting from differences
between actual circumstances and training data — is a critical issue in logistics. Logistics
operations involve constantly evolving networks that could be impacted by geopolitical
tensions, policy shifts, sudden surges in demand, and other factors that are not included in
training data. The coronavirus pandemic has highlighted the vulnerability of the logistics Al
systems built using pre-pandemic demand trends; Al models that worked well for decades
suddenly gave incorrect results when demand patterns changed (lvanov & Dolgui, 2020).

The problem with explainability constraints is the reduced effectiveness of the Al
output when understanding the decision-making process of recommendations by the decision
maker is necessary. This issue emerges since most successful Al models like deep neural
networks and gradient boosting algorithms are black boxes, meaning that their output does not
contain an explanation of its process. This poses governance problems for decision makers
dealing with logistics issues where recommendations are contractually, safely, or legally bound
(Shyam Sundar, 2020).

2.3 The Human Factor in Al-Enabled Logistics

The weaknesses of Al technology indicate that human knowledge will remain
indispensable in logistics management. Logistics managers with hands-on experience have a
bundle of skills that is fundamentally distinct from the skills provided by Al-based
technologies, which include contextual reasoning, relationship management, ethical reasoning,
and sensing and responding to emerging situations beyond the scope of historical training
datasets.

Research on human-Al collaboration in organizational contexts suggests that the most
effective configurations are neither full automation nor full human control, but rather structured
complementarity in which Al handles the tasks it performs better high-volume, data-intensive,
pattern-recognition tasks and humans handle those they perform better contextual
interpretation, stakeholder management, ethical oversight, and exception handling (Wilson,
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2018). In logistics, this complementarity is increasingly documented in empirical research and
practitioner accounts.

Interpersonal cooperation between various departments represents another example of
a human input that cannot be substituted by an artificial intelligence. For instance, efficient
logistic management of a multinational enterprise requires perpetual collaboration between
such business divisions as procurement, production, sales, customs, and customer services. It
is only a human logistic specialist who is able to maintain interpersonal relationships within
the company in order to facilitate productive cooperation at tough times (Christopher, 2016).

3 Methodology

The methodology for this research will involve a two-step process: (1) a literature
review of peer-reviewed journal papers (2013-2026) listed on Scopus, Web of Science, and
Google Scholar; and (2) case study analysis of the implementation of MNCs based on public
reports. The case study part of this research will include cross-case comparative analysis of
selected MNCs in terms of Al implementation processes, performance statistics, and human-
Al collaboration models, focusing on six different companies: Amazon, UPS, DHL, Maersk,
Siemens, and Walmart. Numerical measures from company reports and peer-reviewed articles,
such as increased forecast accuracy and reduced number of errors, will be used as empirical
support for any theoretical claims developed. This type of methodology is most suitable for
this particular research because its purpose is to create a practically driven conceptual model
of human-Al integration in MNC logistics.

The literature review stage adopted the modified Preferred reporting items for
systematic reviews and meta-analyses (PRISMA) approach. Sources were found by searching
Scopus, Web of Science, and Google Scholar for academic papers using keywords such as
artificial intelligence logistics, machine learning supply chain, human-Al cooperation, digital
twin logistics, MNC supply chain management, and more. The time limit was set to articles
written between 2013 and 2026, capturing the period during which commercial logistics started
making use of Al technologies. Articles published in peer-reviewed journals were preferred,
complemented by conference papers and professional reports published by industry research
institutions such as DHL Trend Radar, McKinsey & Company, and Gartner.

The empirical case evidence stage relies on public sources of information about leading
MNCs using Al logistics solutions: Amazon, UPS, DHL, Maersk, Siemens, and Walmart. Such
companies were chosen based on the availability of data and their coverage of various logistics
sectors: e-commerce fulfilment logistics, parcel delivery logistics, freight logistics, maritime
logistics, industrial logistics, and retail supply chain logistics. Empirical data was obtained
from company reports, published case studies, and peer-reviewed journal articles without
conducting any fieldwork, which is considered the shortcoming of the present research.

The analysis proceeds through two stages. In the first stage, Al capabilities and human
contributions are mapped across four core logistics domains demand forecasting, transportation
optimization, warehouse operations, and risk management drawing on both literature and case
evidence. In the second stage, the patterns identified in the domain-level analysis are
synthesized into a conceptual framework for human-Al synergy. The framework is assessed
against the case evidence for coherence and practical relevance.

4 Al Capabilities and Human Expertise Across Logistics Domains
4.1 Demand Forecasting

Demand forecasting is among the topmost valuable use cases for Al technology in MNC
logistics operations and also one of the most extensively researched topics. Machine learning
algorithms, especially Long Short-Term Memory (LSTM) neural networks, gradient boosting
models, and ensemble methods, significantly surpass statistical techniques when it comes to
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large-scale and multivariate demand forecasting (Carbonneau et al., 2008). Amazon's machine
learning forecasting system analyzes billions of data points every day using historical sales
data, price information, promotional schedules, competitor actions, and macroeconomic factors
to produce forecasts at the item level in its international online marketplaces. Third-party
estimates suggest that Al-powered demand forecasting has enabled Amazon to save
approximately 20%-30% more compared to the traditional approach regarding holding costs.
At the same time, stockout risk on high-velocity Stock-Keeping Units (SKUs) is likely lower
by 15%—-25% (Brynjolfsson & McAfee, 2017; McKinsey & Company, 2025). Walmart reports
similar improvements, as its machine learning forecasting system used in more than 10,000
stores worldwide has cut forecast errors by about 20% compared to the preceding statistical
methods, allowing corresponding savings on safety stock.

In contrast, the coronavirus disease outbreak was a world-wide natural experiment that
highlighted the limitations of data-based demand forecasting techniques. During the abrupt
change in consumer behavior in March 2020 when consumer demand for certain products
plummeted while other categories experienced unpredictable growth, the forecasts generated
by models based on years of data were consistently erroneous (lvanov & Dolgui, 2020). Human
logistics planners at major retailers and consumer goods companies described overriding Al
forecasts based on qualitative intelligence news reports, supplier communications, customer
conversations that the models could not process. Walmart’s supply chain teams provide a well-
documented illustration: in April 2020, as Al models continued to recommend drawdowns in
sanitiser and paper goods inventory based on pre-pandemic baselines, experienced supply
chain planners manually overrode replenishment orders by factors of 3-5x in affected
categories, drawing on store-level manager reports of empty shelves and direct supplier calls
that preceded data system updates by 48—72 hours.It is estimated that this human intervention
saved from stockouts worth hundreds of millions of dollars in the United States Walmart
network during the crucial March-May 2020 period (Ivanov & Dolgui, 2020; McKinsey &
Company, 2025). The episode illustrates both the economic stakes of human-Al
complementarity and the conditions under which human override authority generates
measurable commercial value.

This episode illustrates the complementarity principle in forecasting: Al systems
perform best under conditions of distributional stability, while human experts provide critical
value during distributional shifts that fall outside model training ranges. Effective MNC
forecasting practice increasingly embeds this complementarity in formal processes using Al
outputs as baselines that human planners review, annotate, and adjust based on contextual
intelligence that the models do not incorporate.

4.2 Transportation Network Optimization

Transportation optimization represents a domain where Al's computational advantage
over human cognition is particularly pronounced. Vehicle routing that maximizes the
efficiency of delivery schedules using algorithms over extensive networks with time windows,
capacity restrictions, and traffic flows cannot be done manually and is unsolvable using
traditional computing. Al-based vehicle routing takes care of these issues constantly by
integrating real-time data gathered from Global Positioning System (GPS), traffic flows,
weather patterns, and fuel costs to create and update the best possible routes (Bengio et al.,
2020).
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Table 1. lustrative MNC Case Evidence: Al Deployment, Quantified Outcomes, and Human-
Al Integration

MNC Domain Quantified Al Outcome | Human Integration Economic Tie
Role
Amazon | Warehouse 750,000+ AMRs; 3% Picking, packing, Reduced mis-ship
automation processing speed uplift; exception handling, costs; workforce grew
pick accuracy >99.9% robot fleet oversight to 1.5M despite
automation
UPS Route ~100M miles saved/year; | Driver override Fuel, emissions, and
optimization ~$400M annual cost authority (~5-8% of delivery cost savings;
savings; 100,000t CO2 routes); local driver roles upskilled
reduction knowledge integration
DHL Parcel sorting | 30,000 parcels/hr Exception handling Reduced delivery error
& routing throughput; mis-sort rate (~3-5% of volume); costs; stable human
<0.01%; 15-20% hub Quiality Assurance oversight share signals
labour cost saving (QA) supervision; structural role
route review (15-20%
of cases)
Maersk Risk 50,000+ variables Command centre Proactive cost
management | monitored; 48—72hr operators hold avoidance in millions
disruption lead time; ~3— | rerouting authority; per incident; preserves
5 major delays apply regulatory & customer relationships
avoided/month ($0.5-2M | commercial judgment
each)
Walmart | Demand ~20% forecast error Planners manually Hundreds of millions in
forecasting reduction vs prior overrode Al orders by stockout costs avoided
methods; 10,000+ stores 3-5x during COVID- during pandemic;
globally; safety stock 19; applied qualitative | lower carrying costs in
proportionally reduced supplier intelligence normal operations

Note: Quantified outcomes derived from corporate reports, peer-reviewed analyses, and McKinsey & Company
(2025). Estimates are indicative and subject to methodological variation across sources.

The ORION system developed by UPS is one of the best-documented examples of Al-
based route optimization in an MNC environment. ORION operates based on information
collected for about 55,000 routes every day. It includes over 250 million addresses along with
data on operations in order to create optimized routes for drivers. Thanks to its use, UPS saves
about 100 million miles driven each year, which results in an annual savings of around $400
million in terms of fuel costs and emissions of 100,000 metric tonnes of Carbon Dioxide (CO2).
This pattern of Al-driven route optimization generating measurable economic and
environmental gains is not confined to Western MNCs. In state-coordinated Al ecosystems
such as China's, digital platform infrastructure, including logistics optimization engines
developed by firms such as Alibaba and Huawei has enabled Al diffusion into logistics
operations across enterprises of varying scales, suggesting that the competitive advantages
documented in UPS's case are increasingly accessible beyond the largest global operators
(Isayev, 2025).Importantly, it is vital to understand that ORION acts as a decision-making aid
rather than a completely autonomous system; the drivers still possess the discretion to disregard
the algorithm-generated routing instructions based on their knowledge about the state of
particular roads or customers’ accessibility, factors not included by the system. According to
UPS, it is estimated that the number of cases where the drivers override the instructions
generated by the system comprises about 5-8% of all daily routing decisions; analysis has
proved that in many cases, such actions help deliver better results compared to those provided
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by the algorithm itself (UPS, 2018). Finally, the example of the ORION system demonstrates
the process of the job transition typical for good Human + Al Delivery Lifecycle (HAIL)
systems.

DHL's use of Al-powered dynamic route optimization across its express delivery
network similarly demonstrates both the scale of Al contribution and the continuing role of
human expertise. DHL logistics operations managers report that algorithm-generated routes
require human review in approximately 15-20% of cases, where local knowledge, regulatory
requirements, or unusual operational circumstances require adjustment (DHL Trend Radar,
2024). This review function human validation of Al outputs at the exception boundary is a
recurrent pattern across MNC logistics operations.

4.3 Warehouse Automation and Operations

Warehouse operations represent perhaps the most visible domain of Al deployment in
MNC logistics. Computer vision systems for parcel sorting, identification, and quality
inspection; autonomous mobile robots for goods-to-person fulfilment; Al-powered inventory
management systems; and predictive maintenance platforms have collectively transformed the
economics and performance characteristics of large-scale warehouse operations.

The use of autonomous mobile robots (AMRs) by Amazon Robotics across the entire
fulfillment network owned by the company is the most well-researched instance. As per
information available as of 2023, Amazon uses more than 750,000 AMRs in their fulfillment
centers where robots manage the movement of inventory pods and humans take care of picking,
packing, and any exception handling activities that require manual skills on the job
(Greenawalt, 2025). According to Amazon, fulfillment centers supported by AMRS process
orders almost 3x faster than those without robots and have pick accuracies greater than 99.9%,
metrics that can be translated into savings on the cost of mis-ships, returns, and call centers for
customer services. More importantly, the workforce of Amazon grew with the increase in
deployment of AMRs; while the workforce stood at 250,000 in 2019, the number jumped to
1.5 million by 2023 (Greenawalt, 2025). This highlights the fact that the deployment of AMRs
transformed human roles rather than diminished them. Human-robot collaboration at Amazon
was designed keeping the following idea in mind; the robot took care of repetitive work
whereas the human did what a robot could not do. Human job profiles in AMR-enabled
facilities have evolved toward roles in robot fleet oversight, exception resolution, quality
assurance, and systems configuration higher-skill categories commanding correspondingly
higher compensation.

The deployment of Al-powered vision systems in DHL for the sorting of parcels in
sorting centers also follows the same trend. Computer vision is used to classify, sort, and
analyze parcels at an output of up to 30,000 parcels per hour, which is roughly 4-5 times faster
than the maximum rate achieved by humans at the sorting center, all the while ensuring that
fewer than 0.01% of parcels are mis-sorted compared to the human error rate of around 0.1-
0.3%. Nonetheless, there are still areas where humans have some supervisory responsibility
within the process: exception handlers sort parcels when the visual recognition system is unable
to reliably classify them (about 3-5% of the total parcel volume), quality controllers evaluate
system performance and look for patterns of decline, and operations managers make sense of
the system’s performance information to inform decisions about configuring and maintaining
the system (DHL Trend Radar, 2024). DHL has found that routes planned using algorithms for
their express delivery service network need human intervention about 15-20% of the time, and
this proportion has not changed even as their Al capabilities have improved over time.

4.4 Risk Management and Supply Chain Resilience

Supply chain risk management is a domain where the complementarity of Al and human
expertise is particularly consequential, because the stakes operational disruptions, financial
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losses, reputational damage are high and the range of relevant risk factors is broad,
heterogeneous, and difficult to fully encode in training data. Enterprise resilience in the context
of digitalization has been defined as the capacity of organizations to integrate digital
technologies in order to maintain competitiveness, ensure business process continuity, and
absorb shocks of various kinds (Sorokina & Lebedeva, 2025). In the specific domain of MNC
logistics, this general principle acquires particular operational urgency: supply chain risk
management is a domain where the complementarity of Al and human expertise is especially
consequential, because the stakes, operational disruptions, financial losses, reputational
damage are high and the range of relevant risk factors is broad, heterogeneous, and difficult to
fully encode in training data

Al-based risk management in logistics relies mainly on anomaly detection, disruption
prediction, and scenario testing. Machine learning models based on disruption information
from past events help detect unusual supplier lead times variations, weather patterns, port
congestion signals, which will likely precede supply chain disruptions allowing for preventive
measures to be taken against them (Toorajipour et al., 2020). The application of Al-based risk
management by the shipping company Maersk is a great example of how useful it can be in
business operations. This risk management system is based on tracking more than 50,000
variables every minute, such as Automatic Identification System AIS signals from vessels,
weather data, port congestion, and geopolitical risks with a lead time of disruption warnings
being given 48-72 hours before the disruption impact becomes observable (Maersk, 2022).
Maersk believes that having early warning capabilities of such a nature means that preemptive
rerouting decisions can be made which would not lead to delays of three to five large vessels
per month, which would have a monetary value ranging from $500,000 to $2 million each,
dependent on the size of the ship, value of cargo onboard, and any additional implications that
may arise due to delays. The output from the Al is also taken by human operators in order to
make decisions about risks, wherein Maersk’s operations command center is responsible for
making all decisions regarding the rerouting of ships.

However, the most consequential supply chain risks are by definition the least
historically precedented geopolitical shocks, pandemic events, major climate disruptions,
sudden regulatory changes. These types of risks can only be predicted to an extent using
machine learning based on historical data. Companies that coped best with supply chain
disruptions in the context of the pandemic were those whose logistics management teams had
considerable experience with analyzing new circumstances, leveraging their supplier network
through personal contacts, and making decisions in conditions of uncertainty and lack of data
(lvanov & Dolgui, 2020). These capabilities the judgment, relationships, and situational
assessment of experienced human professionals are not substitutable by algorithmic systems
operating within the bounds of their training distributions.

Table 2 summarizes the complementary roles of Al and human expertise across the four
logistics domains examined.

Table 2. Human-Al Complementarity Across Core MNC Logistics Domains

forecasting

variable processing; baseline
generation

qualitative intelligence;
distributional shift response

Logistics Al Contribution Human Contribution Integration Point
Domain
Demand Pattern recognition; multi- Contextual adjustment; Human review and

annotation of Al baseline
forecasts

Transportation
optimization

Real-time multi-variable routing;

fuel and time optimization

Local knowledge; safety
judgment; exception routing

Human override authority
on Al-recommended
routes
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Warehouse High-volume repetitive tasks; Dexterous manipulation; Human-robot task division

operations vision classification; predictive exception handling; system by capability type
maintenance oversight

Risk management | Anomaly detection; historical Novel risk assessment; Human-led response to
pattern matching; scenario relationship mobilization; out-of-distribution risk
simulation strategic judgment events

Note: Based on synthesis of reviewed literature and publicly available MNC case evidence.

5 A Conceptual Framework for Human-Al Synergy in MNC Logistics

From the analysis of MNC logistics operations on a domain level conducted in Section
4, it can be observed that both the use of artificial intelligence and human expertise can be more
effective in settings where their strengths correspond to the nature of the operation being
performed. The following section is dedicated to developing an integrated model for this
collaboration.

The framework is organized around two axes. The first axis is task structure: the degree
to which a logistics task involves well-defined parameters, large data volumes, and historically
stable patterns conditions favorable to Al versus novel situations, contextual complexity, and
relational dynamics conditions favorable to human expertise. The second axis is decision
consequence: the operational and strategic significance of errors in task performance. Together,
these axes define four quadrants that correspond to different optimal human-Al configurations.

In the high-structure, lower-consequence quadrant routine optimization tasks such as
standard route planning, reorder point calculations, and parcel sorting full or near-full Al
automation is appropriate and well-documented in practice. In the high-structure, high-
consequence guadrant demand forecasting for strategic inventory positioning, risk monitoring
for critical supply routes Al output with mandatory human review represents the dominant
practical model. In the low-structure, lower-consequence quadrant exception handling for
minor logistics deviations, routine supplier queries human judgment with Al-assisted
information retrieval is appropriate. In the low-structure, high-consequence quadrant crisis
response to major supply chain disruptions, strategic network redesign under uncertainty
human leadership with Al-supported scenario analysis is the appropriate configuration.

This framework has three practical implications for MNC logistics management. First,
Al deployment decisions should be preceded by task characterization along the two framework
dimensions, rather than driven by technology availability or competitive imitation. Not all
logistics tasks are equally suitable for Al automation, and misalignment between task
characteristics and Al deployment creates performance risks. Second, human expertise
development should be explicitly designed to address the domains where human contribution
is most critical: contextual judgment, relationship management, ethical oversight, and crisis
response. The risk that Al deployment erodes these human capabilities over time through skill
atrophy in roles that become Al-dependent is a real organizational concern that requires
deliberate management (Wilson, 2018). Thirdly, the interaction interfaces in which human
decision makers interact with Al systems must be built to foster successful collaboration
instead of merely outputting the results to be consumed by humans. This will involve using
explainability technologies to help humans understand the reasoning of the Al technology,
developing escalation procedures, and allowing human intervention in case there is any error
in the operation of the Al system.

Table 3 presents the framework in structured form.
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Table 3. Human-Al Complementarity Across Core MNC Logistics Domains

Quadrant

Task Characteristics

Optimal Configuration

MNC Example

High structure / lower
consequence

Routine, data-rich, stable
patterns

Near-full Al automation

Parcel sorting; standard
route optimization

High structure / high
consequence

Data-rich but strategically
critical

Al output + mandatory
human review

Demand forecasting; risk
monitoring

Low structure / lower
consequence

Novel but low-stakes

Human judgment + Al
information support

Supplier exception
handling; minor
disruptions

Low structure / high
consequence

Novel and strategically
critical

Human leadership + Al
scenario support

Crisis response; network
redesign

Note: Based on synthesis of reviewed literature and publicly available MNC case evidence.

6 Discussion

There are some important implications of the findings presented within this paper that
go beyond the technical issue of whether Al should be implemented within logistics processes
or not. First of all, the fact that human expertise still plays an important role within the
application of Al in logistics processes of MNCs refutes the widely spread belief that
technologies, such as Al, could fully replace humans in the labor market. Instead, this finding
implies that, through the application of Al, the nature of human activity will be transformed
from being merely routine to managing exceptions.

For logistics managers in MNCs, the practical challenge is not whether to adopt Al but
how to structure the organizational conditions that enable effective human-Al collaboration.
This requires attention to several dimensions that the technology literature often
underemphasizes. First, workforce development must anticipate the changing skill
requirements of Al-enabled logistics roles: data literacy, algorithm interpretation, exception
management, and cross-functional coordination capabilities become more critical as routine
operational tasks are automated (Wilson, 2018). Second, governance structures must explicitly
address the accountability questions raised by algorithmic decision-making: who is responsible
when an Al routing decision contributes to a delivery failure, a safety incident, or a contractual
breach? Clear accountability frameworks not merely technical safeguards are necessary for
responsible Al deployment at MNC scale.

The case evidence reviewed in this study suggests that the MNCs achieving the
strongest logistics performance outcomes from Al are those that have invested comparably in
both Al capabilities and human capability development, and that have designed explicit
integration interfaces between the two. The Amazon human-robot cooperation model, the UPS
ORION model with the authority to override Al decisions by drivers, and the DHL model
involving humans who oversee Al-based vision systems all illustrate that the organizations
behind them have consciously designed their operations in ways that view Al and humans as
complements to each other in their respective capacities. This finding aligns with broader
empirical evidence on enterprise digitalization: organizations that fail to embed digital
technologies structurally, rather than adopting them selectively or partially, demonstrate
substantially reduced adaptability to macroeconomic and geopolitical shocks, with measurable
negative consequences for operational continuity (Sorokina & Lebedeva, 2025). In the logistics
context, partial Al integration, deploying optimization algorithms without redesigning human
oversight structures, represents precisely this form of incomplete digitalization, and carries
analogous resilience risks
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One weakness of this analysis that needs mention is that most of the case examples
discussed above come from only a few MNCs who lead in terms of technological
advancements. The logistics experience with Al technologies for mid-level MNCs or
developing countries could be quite different from the cases presented above. Further analysis
through surveys, interviews, and case studies conducted via primary research would improve
the empirically-driven nature of this model.

7 Conclusion

This essay has looked at how artificial intelligence can be incorporated into the logistic
functions of an MNC with a focus on how humans will remain vital within the process. Through
the discussion of four key logistics areas (forecasting demand, optimizing transportations,
warehouse management, and managing risks within the supply chain), it can be seen that
successful incorporation of artificial intelligence in logistics does not mean replacing human
decision making but finding complementarity between human and machine skills. This essay
makes an interesting contribution to an expanding academic literature by challenging some of
its assumptions.

With respect to what is confirmed and expanded, the results of this paper support the
core theory put forth by Wilson (2018), which suggests that the most successful human-Al
collaborations depend on structured complementarities rather than substitutions. Nonetheless,
while Wilson’s theory is more conceptual and sector-independent, this paper provides specific
quantitative domain-focused evidence related to MNCs’ logistics, an area that is mostly
unexplored in the previous research. In turn, according to Toorajipour et al. (2020), who
systematically reviewed the state of Al use in the logistics sector and found demand forecasting
and route optimization to be the most developed logistics subdomains with respect to the use
of Al technology, the role of human judgment was not addressed. This paper contributes to
Toorajipour et al.’s research by showing that, despite being the most mature with regard to the
application of artificial intelligence, the role of human judgment and its authority in such
domains can still be highly valuable and financially beneficial, as the Walmart example shows.

In terms of what is new, this paper makes an original conceptual contribution through
the proposed two-dimensional human-Al synergy framework, organized around the axes of
task structure and decision consequence. While prior frameworks in the human-Al
collaboration literature have tended to organize tasks along a single automation continuum
(from fully manual to fully automated), the two-dimensional framework proposed here
captures an important insight that is poorly addressed in earlier work: the appropriate degree
of human involvement is not determined by automation potential alone, but by the intersection
of that potential with the strategic consequences of error. A high-structure task with high
consequence, such as strategic demand forecasting, warrants a different human-Al
configuration than a high-structure task with low consequence, such as standard parcel sorting,
even though both are algorithmically tractable. This distinction has practical implications for
how logistics managers should design their Al deployment strategies that go beyond what
earlier domain-specific studies have recommended.

Where this paper differs from much of the existing literature is in its treatment of Al
limitations not as temporary technical deficiencies to be overcome through model
improvement, but as structural features of any data-driven system operating in a dynamically
evolving environment. The distribution shift problem, demonstrated most starkly by the
collapse of pre-pandemic Al forecasting models during COVID-19, is not merely an
engineering challenge; it reflects a fundamental asymmetry between the historical-data
orientation of machine learning and the novelty-facing orientation of strategic human
judgment. This paper argues that this asymmetry is permanent rather than transitional, which
has significant implications: investment in human expertise development must continue in
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parallel with Al capability investment, not as a compensatory measure for current Al
inadequacies but as a permanent organizational necessity.

The study also carries implications for the broader debate on the labor market effects
of Al in logistics. The Amazon case, in which the deployment of 750,000 autonomous mobile
robots coincided with workforce growth from 250,000 to 1.5 million employees, provides
empirical grounding for the argument that Al-driven logistics automation transforms rather
than eliminates human roles. However, this finding should not be interpreted uncritically. The
Amazon case represents a frontier adopter operating at exceptional scale; the labor
transformation effects at mid-market MNCs or in developing-economy logistics contexts may
differ substantially. The generalizability of the framework and findings proposed in this paper
therefore constitutes a primary direction for future research.

Several directions for future research emerge from this analysis. First, the human-Al
synergy framework proposed here requires empirical validation through primary research
(survey-based studies, structured interviews with logistics executives, and longitudinal case
studies) that would allow the framework's quadrant assignments to be tested and refined against
practitioner experience. Second, the framework could be extended to incorporate a third
dimension: organizational maturity in Al governance. The evidence suggests that MNCs with
more developed Al governance structures (explicit accountability frameworks, explainability
requirements, and escalation protocols) achieve better human-Al integration outcomes, but this
relationship has not been formally modelled. Third, future research should examine Al-
logistics integration in mid-sized MNCs and in emerging-market supply chain contexts, where
data infrastructure, institutional capacity, and regulatory environments differ substantially from
the frontier cases examined here. Comparative research across these settings would
significantly strengthen the external validity of the conclusions drawn from the present study.

The future of logistics in MNCs will be shaped not by the capabilities of Al systems
alone, but by the organizational wisdom to deploy those systems in configurations that amplify
rather than undermine the human expertise that remains central to supply chain performance.
The evidence reviewed in this paper suggests that the most consequential competitive
differentiator in Al-enabled logistics is not the sophistication of the algorithms deployed, but
the quality of the human-Al integration architecture within which those algorithms operate.
This is as much a management challenge as a technology challenge, and it is one that deserves
sustained attention from researchers and practitioners alike.
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Abstract: The European Union's carbon border adjustment system was implemented
in October 2023. This mechanism influenced international commerce by linking climate
objectives to trade restrictions and levying taxes primarily on carbon-intensive and high-
emission imports. The objective of this approach was to avert carbon leakage and to
guarantee equitable competition. This mechanism poses significant challenges for developing
nations dependent on fossil fuel exports, like Algeria, where exports to the EU primarily
consist of fossil fuels and carbon-intensive goods, potentially reducing its revenue and
market access opportunities. This study employs a descriptive and analytical methodology to
delineate the legal framework of the carbon border adjustment mechanism, assess its
compliance with World Trade Organization regulations, and evaluate its economic
implications for Algeria. The data indicate that the mechanism has a negligible impact on
Algeria's economy, accounting for approximately 0.2% of the nation's GDP. The
mechanism's impact is concentrated in the fertilizer, steel, and iron sectors, jeopardizing the
nation's competitiveness and employment opportunities. Furthermore, the carbon tax
exacerbates the existing structural vulnerabilities within the Algerian economy. The
vulnerabilities include overdependence on hydrocarbons, high carbon intensity, insufficient
use of renewable energy, and the absence of a regional carbon pricing mechanism.

Keywords: Carbon border adjustment mechanism, Carbon pricing, Climate policy, EU-
Algeria trade, Hydrocarbon exports.

1. Introduction

In alignment with its ambitious European Green Deal and its pledge to achieve carbon
neutrality by 2050, the EU initiated the Carbon Border Adjustment Mechanism (CBAM) in
October 2023. This novel policy instrument signifies a major advancement in climate and
trade policy in recent decades. The CBAM seeks to avert carbon leakage, which transpires
when EU firms transfer production to nations with more lenient climate legislation or when
EU goods are supplanted by imports with elevated carbon emissions (European Commission,
2023). CBAM presents a significant issue for developing nations such as Algeria, whose
economy is largely dependent on the export of carbon-intensive products to the EU. The
World Bank (2024) reports that hydrocarbons constitute over 91% of Algeria's exports,
rendering the nation significantly susceptible to climate-related trade regulations. The EU
imports significant quantities of natural gas, oil products, steel, fertilizers, and aluminum
from Algeria, all of which fall within the initial scope of CBAM. The execution of CBAM
poses a multifaceted challenge to Algeria's economic framework. As the European Union's
third-largest supplier of natural gas and a significant exporter of fertilizers and steel, Algeria
faces the threat of reduced competitiveness in its key export markets (IMF, 2025). This study
use a qualitative methodology that incorporates many research approaches to examine these
topics. The document encompasses a legal analysis of EU Regulation 2023/956 and its
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conformity with WTO regulations, an assessment of policy and institutional reports from the
European Commission, the World Bank, the IMF, and the International Energy Agency, as
well as an evaluation of trade data between Algeria and the EU from 2020 to 2025. The study
also derives insights from the responses of other developing nations to CBAM in order to
pinpoint effective tactics for Algeria.

2. The EU Carbon Border Adjustment Mechanism: Legal Framework and
Implementation
2.1 Origins and Policy Context

The revised EU Emissions Trading System (ETS) sets stricter emission reduction
targets, which makes it harder for European industries to compete with producers in places
where carbon pricing is not as strict (European Commission, 2023). CBAM's goal is to "level
the playing field" by making sure that imported goods have the same carbon cost as goods
made in the EU under the ETS. CBAM has three political goals. First, it tries to stop carbon
leakage by making it less appealing to move carbon-intensive production outside the EU.
Second, it wants to get other countries to use carbon pricing systems and cut down on the
amount of pollution their industries make. Third, it is a way to make money, with CBAM
expected to bring in €7.2 billion a year for the EU budget by 2030 (Brookings Institution,
2024).

2.2 Legal Framework and Regulatory Architecture

The European Parliament and Council passed Regulation (EU) 2023/956 on May 10,
2023, and it was published in the Official Journal on May 16, 2023. The regulation went into
effect on October 1, 2023, and there is a transitional reporting period that lasts until
December 31, 2025. (EUR-Lex, 2023). The following areas are covered: The first part of the
CBAM covers six industries that use a lot of carbon:
Cement (HS code 2507, 2523): Emissions from making clinker directly.
v Iron and steel (HS code 72, 73): This includes both finished and semi-finished goods.
v" Aluminum (HS code 76): This includes both primary and secondary aluminum.
v' Fertilizers (HS code 31): Nitrogen-based fertilizers, especially ammonia and urea.
v’ Electricity: Things that come from outside the EU.
v
v
2.

<\

Hydrogen (HS code 2804): All types, such as grey, blue, and green hydrogen.

3 Operational Mechanics
Under CBAM, EU importers of covered commodities are required to acquire a

"CBAM certificate” that reflects the greenhouse gas emissions associated with their

importation. The cost of these certificates is determined weekly according to the average

auction price of EU ETS allowances, expressed in euros per tonne of CO: equivalent.

(European Commission, 2023). Implementation phase:

v' Phase 1: Transition period (October 2023 — December 2025): The initial report,
covering the period October to December 2023, was scheduled for submission by 31
January 2024. This transitory period aims to achieve multiple objectives: acquainting
firms with the reporting requirements, allowing the Commission to enhance the
methodology using actual data, and providing third countries with the opportunity to
adjust their standards. (European Commission Implementing Regulation/1117323).

v" Phase 2: Determined governance (from January 2026): As of 2026, importers must
obtain the status of "Authorized CBAM Declarant™ from their national authorities. They
will purchase CBAM certificates for imports from the previous calendar year and deliver
them by 31 May annually. Notably, the introduction of full CBAM obligations coincides
with the gradual phasing out of free ETS allowances for EU industries. Free allocations
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will be reduced linearly from 2026 to 2034, when they will be phased out completely, and
the CBAM will provide complete border protection (European Parliament, 2023).

Table 1. CBAM Implementation Timeline and Key Phases

Phase Period Obligations Key Features

Transitional Oct 2023 - | Quarterly reporting | No financial payments; Data
Dec 2025 only collection; Methodology

refinement

Definitive Jan 2026 - | Certificate purchase | Full CBAM charges; Gradual ETS
2034 & surrender free allocation phase-out

Full From 2034 | Complete border | 100% CBAM coverage; Zero free

Implementation carbon adjustment ETS allocations

Source: (European Commission, 2023).

Table 1 provides a broad overview of CBAM's implementation timeline, while Table
2 describes the specific sectors and products covered by the mechanism's initial scope.

Table 2. CBAM Covered Sectors and Products (Initial Scope)

Sector HS Codes Key Products Emissions Coverage

Cement 2507, 2523 | Clinker, cement Direct emissions

Iron & | 72,73 Semi-finished & finished steel | Direct emissions

Steel products

Aluminum | 76 Primary & secondary aluminum Direct + Indirect (from
2026)

Fertilizers | 31 Ammonia, urea, NPK fertilizers Direct + Indirect (from
2026)

Electricity | 2716 Imported electricity Direct emissions

Hydrogen | 2804 All hydrogen types Direct emissions

Source: (European Commission Implementing Regulation, 2023)

2.4 Legal Controversies and WTO Compatibility
There has been a lot of debate about whether the CBAM follows World Trade
Organlzatlon (WTO) rules. Several WTO rules may be useful:

The Most Favored Nation (MFN) principle (GATT Article 1): says that CBAM
charges the same carbon price for imports from all non-EU countries, no matter how
developed they are or how much they have historically been responsible for emissions.
Developing nations assert that this contravenes the principle of "common but
differentiated responsibility" (CBDR) established in the Paris Agreement and the UN
Framework Convention on Climate Change (Mehling et al., 2023).
National treatment (GATT Article I11): Critics say that CBAM is unfair to foreign
producers because it doesn't recognize their different but equally effective
decarbonization strategies (Gore et al., 2021).

The EU says that CBAM is a legal environmental measure that allows trade

restrictions that are needed to protect human, animal, or plant life or health and are related to
the protection of natural resources that can't be used up. The European Union says that
CBAM s fair, reasonable, and needed to reach its climate goals (European Commission
Legal Service, 2023).
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3. Global Implications and Impacts on Developing Countries
3.1 Macroeconomic Effects on Global Trade

CBAM has a big effect on the flow of goods around the world and the global trading
system. This system first applies to about 3% of all EU imports by value, which is about €50
billion a year. But this percentage doesn't show how much of an effect it has on certain
regions and countries. For instance, iron and steel products are expected to bear 75% of the
economic impact of CBAM because they have a lot of carbon and trade volume (S&P Global,

2024). Preliminary economic modeling indicates that CBAM may decrease imports from

impacted nations by 5-15%, contingent upon variations in carbon intensity and the capacity

to transfer costs to consumers. The IMF says that the Middle East and Central Asia region
has an annual cost of $1.7 billion, which is the same as a 14% tariff on CBAM-related

exports to Europe (IMF, 2025).

3.2 Differential Impacts on Developing Countries

There are a number of reasons why developing countries are especially vulnerable to

CBAM:

v High carbon intensity: Many developing countries get their electricity from coal-fired
plants and have old industrial infrastructure, which means they release a lot more carbon
than the EU's benchmark. Electricity in Algeria has a carbon intensity of 488 grams CO-e
per kWh, while electricity in France has a carbon intensity of 85 grams and electricity in
Sweden has a carbon intensity of 45 grams (Our World in Data, 2023). Because of this
difference, Algerian producers will have to pay much higher CBAM fees for the same
amount of production.

v' Limited ability to cut carbon emissions: Many developing countries don't have access
to low-carbon technologies, green finance, or the technical know-how needed to quickly
cut emissions. The World Bank says that meeting CBAM standards could cost middle-
income countries like Algeria between $2 and $5 billion, which is hard to get because
they have other development priorities (World Bank, 2025).

v" No carbon pricing in the home country: Most developing countries don't have carbon
taxes or systems for trading emissions. Kazakhstan and Mauritania are the only CBAM-
vulnerable countries that have put in place or plan to put in place a way to charge for
carbon. Exporters can't get reductions under CBAM without domestic carbon pricing.
This means they have to pay the full European carbon price, which is currently around
€80-100 per tonne of CO2 (ICAP, 2024).

Figure 1 and Table 3 show that the effects of CBAM are very different in developing
countries.
Figure 1. CBAM's Impact by Region (% of GDP)

0,50%
0,30% 0,30%
0,20% 0,20% 0,20%

MOZAMBIQUE UKRAINE EGYPT ALGERIA LIBYA TUNISIA LEBANON

® Impact (% of GDP)
Source: prepared by authors based on (IMF, 2025), (World Bank,2025)
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Table 3. Most Affected Developing Countries by CBAM (2026—2030)
Country Main Affected Exports | Annual Impact % of Total Exports
(USD million) to EU
Mozambique Aluminum 150-200 54.1%
Algeria Fertilizers, Steel 100-170 3-4%
Egypt Fertilizers, Steel, Cement | 180-250 5-6%
Tunisia Steel, Cement 80-120 4-5%
Turkey Steel, Cement 800-1,200 6-8%
South Africa Steel, Aluminum 400-600 7-9%

Source: (World Bank, 2025).

4. Algeria’s Case: Exposure, Vulnerabilities, and Economic Impacts
4.1 Algeria-EU Trade Relations: Structural Overview
Algeria's closeness to the larger European market offers a competitive edge, the
nation's excessive reliance on this singular market renders it vulnerable to policy changes like
the CBAM.
Table 4. Algeria—EU Trade Statistics (2020-2024)

Year | Exports to EU | Imports from EU (€ | Trade Balance | % of Total
(€ billion) billion) (€ billion) Algerian
Exports
2020 185 14.2 4.3 52%
2021 | 2238 15.8 7.0 53%
2022 | 321 17.2 14.9 56%
2023 | 28.7 16.9 11.8 54%
2024 | 26.4 16.1 10.3 51%

Source: (Eurostat, 2024), (ONS Algeria, 2024).
An overview of the development of Algeria’s commercial ties with the European
Union over the course of the last five years is presented in Table 4. The European Union
(EV) typically receives more than fifty percent of Algeria's total exports, notwithstanding
changes in trade that are occurred as a result of the volatility of hydrocarbon prices.

4.2 Sectorial Analysis of CBAM Exposure
The composition of Algeria's exports to the European Union is depicted in Figure 2.
Figure 2. Algeria's Export Structure to the EU (2023)

Others | 0,2
Steel Products I 0,4
Fertilizers W 0,6
Refined Petroleum [l 1,2
Crude Oil N 3,3
Natural Gas I 22,5
0 5 10 15 20 25

M Value (€ billion)

Source: (Eurostat, 2024)
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Fertilizers Sector: One of the industries that is most immediately impacted by CBAM is
the fertilizer sector in Algeria. The value of Algeria's fertilizer exports to the European
Union in 2023 was approximately 500-700 million euros. This accounted for
approximately twenty percent of the region's entire production and two percent of the
overall exports of the country (World Top Exports, 2024). One of the most significant
products is ammonia, which is the primary component responsible for the production of
nitrogen fertilizer from natural gas. The use of urea as a fertilizer is quite frequent in
European agricultural. The nitrogen, phosphorus, and potassium (NPK) fertilizer is a
form of compound fertilizer that contains all three elements at the same time.

Algeria’s fertilizer industry uses a lot of carbon because it relies on natural gas for

both raw materials and energy. Natural gas is cleaner than coal-fired generation, which is
common in China. However, Algerian plants often use older technology that is less energy-
efficient than modern EU plants. Initial estimates indicate that CBAM costs may elevate
Algerian fertilizer exports by €50—100 million annually following the implementation of the
fixed regime in 2026, representing 10-15% of the current export value (IMF, 2025).

v

Iron and Steel Products: The steel industry in Algeria is mostly owned by the
government and is mostly based in the El Hadjar and Annaba complexes. It sends €300—
500 million worth of steel products to the EU every year. The industry itself employs
about 20,000 people and supports about 50,000 jobs in related fields (Ministry of Industry
Algeria, 2024). But Algerian steel production has a lot of problems to deal with:
Infrastructure that is getting old: Most of the buildings, which were built in the 1970s
and 1980s, have not been updated much.

Energy intensity: Using blast furnace technology releases about 1.8-2.2 tonnes of CO-
for every tonne of steel, which is higher than the EU average of 1.3-1.6 tonnes.

Limited scrap utilization: A low recovery rate for steel means that iron ore is more
important for making new steel.

Cement Sector: Algeria's cement exports to the EU are not very high, only about €50—
100 million a year. The main focus of the sector is on building homes in Africa and in the
region. However, CBAM's inclusion of cement could mean that there will be more
barriers in the future and could make foreign investors less likely to invest in Algeria's
cement industry, which was meant to grow (African Development Bank, 2023).

Natural Gas: Indirect CBAM Exposure. As the EU moves forward with its energy
transition, the long-term demand for Algerian gas may go down. However, it is still
enough for now because Europe needs to find new sources of gas to replace Russian ones
(IEA, 2024).

Table 5. Exposure of Algeria's CBAM-Covered Sectors (Detailed Analysis)

Sector Exports to Carbon EU Gap vs. Est. CBAM % of
EU 2023 (€ Intensity Benchmark Benchmark Cost (€ mn) Export
mn) (tCO:/t) (tCO:/t) Value

Fertilizers — 350 2.8 2.0 +40% 55-75 16-21%

Ammonia
Fertilizers — 250 2.2 1.6 +37% 25-35 10-14%

Urea

Fertilizers 600 2.5% 1.8* +39% 80-110 13-18%

(Subtotal)
Steel 400 2.0 1.4 +43% 40-70 10-17%

Products
Cement 75 0.70 0.65 +8% 5-10 7-13%
TOTAL 1,075 — 125-190 12-18%

Source: Author calculations ba

(World Bank, 2025).
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4.3 Quantitative Impact Assessment
Based on trade data and carbon intensity estimates, we can project CBAM's financial
impact on Algeria:

Table 6. Estimated Annual CBAM Costs for Algeria (2026 onwards)

Sector Export Value (€ | Average Emissions Intensity Estimated CBAM Cost | % of Export
million) (€ million) Value

Fertilizers 600 2.5 tons CO>/ton product 60-90 10-15%

Steel 400 2.0 tons CO»/ton product 40-70 10-17%

Cement 75 0.7 tons CO»/ton product 5-10 7-13%

Total 1,075 - 105-170 10-16%

Source: Authors calculations based on (European Commission, 2023), (IMF, 2025), (World
Bank, 2025)

These estimates show that Algeria's annual CBAM costs are between €100 million
and €170 million, which is about 0.2% of GDP and 0.3% to 0.5% of all exports. Even though
this seems small when looked at as a whole, the fact that it has a big effect on certain areas
and sectors could have big effects on the economy and society.

Figure 3. Evolution of Algeria's Hydrocarbon Dependence (2010-2024)
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Source: (ONS Algeria, 2024), (World Bank, 2024)

4.4 Indirect and Systemic Impacts

Algeria will have to contend with a range of indirect effects in addition to the direct
costs imposed by CBAM. The mechanism’s impact—raising the prices of carbon-intensive
goods in the EU market by an estimated 10% to 16%—is likely to undermine Algeria’s
competitiveness. This could result in a loss of market share to countries with lower carbon
footprints, such as Egypt, which is currently modernizing its steel industry. Furthermore, the
uncertainty surrounding the future evolution of CBAM and its potential expansion represents
a significant risk to investment.

4.5 Algeria's Current Decarbonization Efforts: Achievements and Gaps

The Algerian government has set lofty goals for the use of renewable energy sources.
One of the goals of the National Program for Renewable Energy Development is to increase
the capacity of renewable energy sources to 22,000 megawatts by the year 2030. This
includes 13,500 megawatts (MW) of solar photovoltaic power, 5,000 megawatts (MW) of
wind energy, 2,000 megawatts (MW) of concentrated solar power, and 1,000 megawatts
(MW) of concentrated solar power and minor hydropower power. As a result, the use of
renewable energy technology might increase from less than one percent at the present time to
twenty-seven percent by the year 2030 (Ministry of Energy and Renewable Energy, 2021).

46




Hassiba ALMI, Aboubaker KHOUALED

Despite the fact that targets have been defined, the reality of execution demonstrates that
progress has been slow.

Algeria has integrated only about 450-500 MW of renewable energy capacity as of
2024, which falls significantly short of what is required to meet its 2030 targets. Of this total,
only around 60 MW comes from operational wind and solar installations, while the remainder
is generated by the hybrid gas-solar complex at Hassi R’Mel (IEA, 2024). This deployment
gap can be attributed to several factors. From a financing perspective, constraints include
limited access to concessional capital and increasing pressure on public finances. In addition,
regulatory barriers—such as complex approval procedures and an unclear investment
framework—continue to hinder progress.

Furthermore, Algeria remains one of the top ten gas-flaring countries globally, with
approximately 10-12 billion cubic meters of gas flared annually. According to the World
Bank’s Global Gas Flaring Tracker (2024), although the government aims to capture and
utilize associated gas, progress has been slowed by persistent infrastructure and technological
challenges.

In contrast to several peer countries, such as Kazakhstan and South Africa, Algeria
has yet to implement carbon pricing mechanisms, including carbon taxes or emissions trading
systems. The absence of a domestic carbon price prevents Algerian exporters from benefiting
from potential CBAM reductions, effectively requiring them to bear the full cost of the
European carbon price. As highlighted by the International Monetary Fund (2024), this lack
of carbon pricing removes a critical policy lever for incentivizing industrial decarbonization.

Table 7. Algeria's Renewable Energy Targets vs. Actual Progress

Technology 2030 Target (MW) | 2024 Actual | Achievement Rate | Required Annual
(MW) (%) Addition (MW)

Solar PV 13500 380 2.8 2187

Wind 5000 60 1.2 823

Concentrated 2000 25 1.25 329

Solar Power

Biomass & | 1000 35 35 161

Hydro

TOTAL 22000 500 2.3 3500

Source: (Ministry of Energy Algeria,

2024), (IEA, 2024), (Middle East Institute,2024)

Figure 4 provides more evidence of the significant carbon intensity difference that

exists between the production processes in Algeria and those in the EU, which explains the
widespread exposure to CBAM.

Figure 4. Carbon Intensity Comparison: Algeria vs. EU (2023)
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5. Adaptation Strategies and Policy Recommendations

5.1 Short-Term Measures (2025-2027)

v Establish CBAM Compliance Infrastructure: It is imperative that Algeria quickly
enhance its institutional capability in order to properly manage compliance with CBAM
regulations. This should include the establishment of a National CBAM Coordination
Unit, which is an autonomous agency that is either part of the Ministry of Commerce or
the Ministry of Environment. This body should be staffed with individuals who are
knowledgeable in the fields of law, technology, and trade. The development of
measuring, reporting, and verification (MRV) systems in industries that are covered by
CBAM is required for emissions monitoring systems. It is possible that the European
Union or the World Bank might provide funding for this endeavor.

v" Diplomatic Engagement with the EU: Algeria should engage in constructive dialogue
with European institutions through:

e Bilateral negotiations: Leveraging Algeria's strategic importance as a gas supplier to
obtain transitional arrangements, which could include longer compliance periods or
technical assistance.

e Building a coalition: Cooperating with North African and Middle Eastern countries
(such as Tunisia, and Egypt) to ensure a unified position in EU-MENA trade and energy
discussions.

e Highlighting its role in energy security: Emphasizing Algeria's contribution to

European energy security, especially in light of the EU’s efforts to reduce reliance on

Russian gas, as a rationale for requesting accommodations or special arrangements.

Immediate Sectoral Interventions:

Fertilizer Industry:

Technology Audits: Conduct full energy and emissions audits of the largest fertilizer

plants (e.g., Sorfert, ASMIDAL) to identify simple ways to improve efficiency.

% Best Available Technology (BAT): Begin planning to transition to more energy-efficient
production methods, possibly with support from international partners.

% Green Ammonia Roadmap: Explore the possibility of producing green ammonia using

renewable electricity and water electrolysis.

Steel Sector:

% Use More Scrap: Build additional steel recycling facilities to enable secondary steel
production, which has 70-80% lower emissions compared to primary production.

% Electric Arc Furnaces: Plan for a gradual transition from blast furnaces to electric arc
furnaces powered by renewable energy.

% Energy Efficiency Retrofits: Take immediate measures to improve energy efficiency in
facilities (such as recovering waste heat and optimizing furnace operations) to reduce
emissions by 10-15%.
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>
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5.2 Medium-Term Strategies (2027-2030)

v' Accelerated Renewable Energy Deployment: Algeria needs to speed up the use of
renewable energy right away to lower the amount of emissions in the economy:

e By the year 2030, the primary objective is to concentrate on the construction of utility-
scale solar photovoltaic (PV) projects, with the potential to be conducted through
worldwide competitive bidding.

e Our objective is to utilize Algeria's wind resources, particularly in the High Plateaus
region, with the objective of achieving a power output of between 1,000 and 1,500
megawatts by the year 2030.
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It is recommended that modifications be made to the rules in order to facilitate the
acquisition of permits for renewable projects, enhance the clarity of power purchase
agreements (PPAs), and reduce the local content restrictions that hinder investment
opportunities.
Green finance mobilization involves the utilization of international climate financing
instruments such as the Green Climate Fund, the African Development Bank, and the
European Investment Bank in order to fulfill the financial obligations of green
infrastructure.
Introduction of Domestic Carbon Pricing: In the home country, establishing a price for
carbon would alleviate several problems, including the following:
Algerian exporters should be allowed to deduct the cost of carbon emissions in their own
nation from their CBAM charges. This will result in a reduction of their overall expenses
when compared to other countries.
Acquire funds to finance initiatives that aid in the preservation of the environment and
safeguard the rights of individuals.
Companies should be provided with incentives to reduce their emissions and invest in
energy efficiency in order to bring about a change in behavior.

It is possible that Algeria might consider imposing a modest carbon tax of fifteen to

twenty dollars per ton of carbon dioxide, with the proceeds going toward subsidies for
renewable energy and the modernization of industry. This price, which is lower than EU ETS
prices, would show a commitment to reducing carbon emissions and give some relief from
the CBAM (World Bank Carbon Pricing Dashboard, 2024).

v

Industrial Modernization and Green Investment:

Green Steel Initiative: Start a pilot project to build a green steel facility that uses
hydrogen direct reduction or electric arc furnace technology as a demonstration.
Partnerships with other countries: To get to new markets and technology, look for joint
ventures with steel companies in Europe or Asia.

Retraining the workforce: Make programs to teach steelworkers how to use new
technologies.

Development of the Circular Economy: Waste-to-Energy: Put money into biomass and
waste-to-energy plants to replace the use of fossil fuels.

Industrial Symbiosis: Set up industrial parks where waste heat and byproducts from one
facility can be used as inputs for another, making better use of resources overall.

Export Diversification: The EU will remain an important market, but Algeria should
reduce its overreliance on this single market:

African Continental Free Trade Area (AfCFTA): Algeria’s ratification in 2019 should
be leveraged to increase exports to African markets, which currently account for only 5%
of Algerian exports.

Asia-Pacific Markets: Seek opportunities to sell steel and fertilizers in Asian markets,
while keeping in mind that other major economies may implement CBAM-like measures
in the future.

Value-Added Processing: Develop downstream industries (such as petrochemicals and
manufactured goods) to generate higher revenues, create more jobs, and move up the
value chain.

Table 8 presents a full adaptation plan for 2025-2035 with estimated costs between €13 and
€20 billion.
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Table 8. Proposed Adaptation Roadmap for Algeria (2025-2035)

Time Period

Priority Actions

Expected Investment (€
billion)

Expected Impact

Short-term (2025-2027)

CBAM compliance
infrastructure; Industrial
energy audits; EU
negotiations

0.1-0.2

Reduced CBAM costs by 10-
15%

Medium-term (2027-2030)

5 GW renewable energy;
Carbon pricing introduction;
Steel/fertilizer modernization

3-5

Emissions reduction 15-20%;
CBAM costs cut by 30%

Long-term (2030-2035)

15 GW renewables; Green
hydrogen production;
Economic diversification

10-15

Hydrocarbons <70% exports;
27% renewable electricity

Source: Author's analysis based on (World Bank, 2024), (IMF, 2024)

Figure 5. CBAM Cost Mitigation Pathways for Algeria
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Table 9. Regional Comparison: Climate Policy Preparedness (2024)

Country Renewable Energy Carbon Pricing CBAM Readiness Estimated CBAM
(% of electricity) Score (1-10) Impact

Egypt 11 None 5 Medium

Tunisia 6 None 4 Medium-High

Algeria 1 None 3 Medium-High

South Africa 7 Yes ($8/ton) 6 Medium

Turkey 17 Planned (2025) 6 High

Source: prepared by the Authors.

6. CONCLUSIONS

The EU's carbon limit adjustment mechanism is a pivotal intersection of climate
policy and international trade. For Algeria, the CBAM presents a multifaceted challenge,
with projected direct expenses significantly beyond 100-170 million euros annually. This
method indicates that the Algerian economy faces significant challenges, including an
excessive reliance on hydrocarbon exports, elevated carbon intensity in industrial output,
slow progress in renewable energy adoption, and the absence of a domestic carbon pricing
system. The quantitative analysis in this paper reveals that the immediate budgetary impact of
the CBAM on Algeria is very minor (about 0.2% of GDP), although the effects are markedly
concentrated in particular sectors. The fertilizer and steel sectors, employing over 35,000
individuals and exporting items valued at €1 billion annually, are required to remit CBAM
taxes ranging from 10% to 16% of the export value. This may impair their competitiveness in
the crucial European market, leading to reduced employment, lower output, and lower
revenue from international sales.
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This study advocates for the creation of a national CBAM coordination unit and the
prompt initiation of emissions monitoring in the relevant industries, alongside the expansion
of at least 5,000 MW of renewable energy by 2030 through regulatory simplification and the
acquisition of supplementary international green financing. It underscores the necessity of
establishing a carbon price of $15-20 per ton of CO: and allocating the revenues to facilitate
the green transition, thereby improving CBAM compliance and advancing decarbonization,
while also launching targeted modernization initiatives in the fertilizer and steel sectors,
concentrating on green ammonia production and electric arc furnaces.
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Abstract: This study addresses a notable research gap concerning festival cruises, a
hybrid format largely unexplored scientifically, aiming to identify potential target groups and
analyze their needs and expectations for successful long-term establishment. A quantitative-
empirical research design with an explorative approach was employed, utilizing a
standardized online questionnaire completed by 833 participants, with 579 interested
individuals forming the basis for further analysis. Data analysis involved a Two-Step Cluster
analysis to segment target groups based on socio-demographic and travel behavioral
characteristics, followed by a success factor analysis using descriptive statistics and ABC
analysis, differentiated by cluster. The results identified two distinct target segments: a
younger, festival-affine, lower-income group without prior cruise experience (Cluster 1) and
an older, comfort-oriented, higher-income group with extensive cruise and music festival
experience (Cluster 2). Both clusters prioritize a fitting music genre, retreat areas, long
restaurant opening hours, and an uncomplicated online booking process, while also identifying
unsuitable music and financial aspects as key booking barriers. However, differences exist,
with Cluster 1 emphasizing festival atmosphere and sustainability more, and Cluster 2 showing
a slightly higher willingness for premium pricing. These findings indicate that festival cruises
appeal to diverse segments with shared core requirements but also distinct preferences,
necessitating differentiated offerings and communication strategies for successful market
positioning.

Keywords: tourism segmentation; consumer behavior; experience economy; cruise
tourism; music tourism; travel preferences

1 Introduction

The cruise industry has long been the fastest-growing sector in tourism (Schulz & Auer,
2010). The cruise market reached a new peak of 34.64 million cruise passengers in 2024 (CLIA,
2025). As a new hybrid model, festival cruises combine key elements of cruises and music
festivals and have great potential for the tourism market. This combination is considered a
special format in both the cruise and music festival sectors. Although there has been little
academic research into the synthesis to date, it holds great market potential due to the
combination of two established tourism formats, particularly in light of the diversification of
offerings (Business Insider Editorial Team, 2025).

The first offers for festival cruises already exist in the US and Europe. However, there
has not yet been a comprehensive scientific analysis that examines the specific target group
potential and success factors of this hybrid format. Of particular interest is the question of
which target groups can be specifically addressed in which form and which aspects these
groups consider to be particularly important for festival cruises. Consequently, the study aims
to provide valuable insights for the long-term establishment of festival cruises by identifying
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potential target groups and analyzing their needs and expectations from a demand perspective.
For this purpose, an online survey was conducted to identify the potential participants for
festival cruises and to analyze what expectations, needs and wishes potential participants have
regarding the hybrid-format festival cruise.

2 Theoretical framework
2.1 Fundamentals of cruise tourism

Today, cruises are the most important form of maritime tourism. A cruise is a multi-
day voyage characterized by resort-style amenities, which is carried out as a round trip with a
pre-planned route. It calls at one or more ports where passengers have the opportunity to leave
the ship to visit the destinations there. With a cruise, the character of pure passenger
transportation between several places is transcended and the ship itself serves as an independent
vacation destination (Schulz & Auer, 2010).

A cruise is a package tour organized by a cruise line company on a ship with a
predefined passenger capacity. It is therefore a comprehensive product bundle and includes
various individual services such as transportation, accommodation, catering, entertainment and
use of all onboard amenities, such as theaters, sports and shopping facilities. The aim is to
ensure that all passengers' needs are met (Steinecke, 2018).

In contrast to river cruises, traditional ocean cruises are the foundational model of the
industry. Club cruises are the most popular type of cruise worldwide. Within the cruise
industry, niche cruises can also be differentiated as a specific form of cruise offer. One form of
niche cruise relevant to this study is the theme cruise, where the majority or the entirety of trip
is themed. (Kizielewicz 2013) By focusing on specific themes, such as music or sport, cruise
operators try to differentiate their offers from those of their competitors and continuously offer
the target group new, interesting offers (Cashman 2014; Cashman and Hayward 2014; Schulz
& Auer, 2010).

2.2 Basics of festival tourism

An event is characterized by the fact that it is planned, limited in time, tailored to a
specific audience and organized for various reasons (Getz, 2008). According to Holzbaur et al.
(2010), an event is described as an event if it also has a special experience factor. Events are
characterized, among other things, by a high positive memory value and uniqueness as well as
an additional benefit for the participants. Ultimately, an event is defined by the subjective
experience of the participant and thus varies with individual impressions (von Graeve, 2011;
Holzbaur et al., 2010).

Events are particularly relevant in the tourism industry as they attract visitors and
contribute to the positioning of destinations (Getz & Page, 2016, p. 595; Grubelnik, 2015, p.
17). Furthermore, festival marketing is subject to specific customer centricity factors that are
relevant for visitor loyalty (Bauer et. al., 2025b).

Belonging to the experience economy, a music festival is a specific form of event
(Rivera et al. 2015; Morgan 2008; Pine and Gilmore 1998). Bellinghausen (2015) defines the
term "music festival” as an event at which a number of artists present their music to an
audience. The performing musicians can usually be assigned to a common musical genre or a
thematic focus.

With a 99% market share, music festivals are the dominant festival form in Germany
(Festivalfire, 2023). Electro, rock and pop festivals are the most popular types of festival, with
techno being the most popular festival genre at 81%, followed by electronic dance music, or
EDM for short, at 61%. Rock music is the fifth most popular genre with 19% (Bauer et al.,
2022; Festivalfire, 2023).
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2.3 Festival cruises as a hybrid format

From a tourism viewpoint, the combination of cruises and music festivals is an
innovative hybrid offering that draws on two established formats, cruise tourism and festival
tourism. The festival cruise combines the two concepts by using the cruise ship both as a means
of transportation and a venue. This combination leads to a new perception of the travel
experience that cannot be exclusively categorized as either a cruise or a classic festival, giving
it an innovative character (Bauer et. al., 2022; Betz et al., 2017, Cashman 2021, 2019, 2017).

Festival cruises can be assigned to the category of themed cruises (Steinecke, 2018;
Kizielewicz 2013). In the context of festival cruises, the focus is on music events that take
place on board and which generally focus on a specific musical genre (seetours, 2025). Not
only are classic cruise elements such as transport, catering and on-board entertainment offered,
but a music festival program is also integrated into the trip (Travelbook, 2024; Bauer et. al,
2022). Informal interactions between fans and musicians are common on festival cruises
outside of the shows. (Cashman 2016)

Providers—especially cruise operators—can derive substantial benefits from the hybrid
festival cruise format, as it offers them various strategic advantages. On the one hand, it offers
the opportunity to develop unique selling propositions that help providers stand out from
standardized cruise offers. On the other hand, festival cruises help to extend the season for both
festival-goers and cruise tourists. This specialization simplifies the targeting of new target
groups for both festival and cruise providers (Steinecke, 2018).

From a conceptual perspective, festival cruises can be understood as hybrid tourism
products, as they combine elements from two established but distinct experiential formats:
cruise tourism and music festivals. Cruise tourism provides the spatial, infrastructural and
service-based framework, including accommodation, gastronomy, mobility and destination-
related components. Music festivals, in contrast, contribute the event-related, atmospheric and
community-oriented dimension of the experience. The hybrid character of festival cruises
therefore does not merely result from placing concerts on a ship, but from the integration of
two different experiential logics into one tourism product. (cf. chapters 2.1 and 2.2)

This interpretation is closely linked to the experience economy perspective. Following
Pine and Gilmore (1998), tourism products increasingly compete through staged experiences
rather than through services alone. Festival cruises can be interpreted as such experience-
oriented products because they combine entertainment, escapism, aesthetic staging and social
participation within a temporarily bounded tourism setting. This makes them particularly
relevant for research on product hybridization, experience design and tourism segmentation.

3 Methodology

Given the limited state of research on festival cruises, this study follows an exploratory
rather than a hypothesis-testing research design. Therefore, no confirmatory hypotheses were
formulated. Instead, the empirical analysis was guided by exploratory research questions
focusing on three aspects: first, the identification of potential target group segments for festival
cruises; second, the description of differences between these segments in terms of socio-
demographic and travel-related characteristics; and third, the identification of perceived
success factors and preferences relevant to the design and marketing of festival cruises.

3.1 Research design

A quantitative-empirical research design with an exploratory approach was chosen for
this study, as the topic of festival cruises has been a research gap to date. The focus is on the
exploratory identification and segmentation of relevant target groups based on socio-
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demographic and behavioral characteristics as well as the subsequent identification and
weighting of success factors based on the assessments of the target group segments.

3.2 Survey procedure

In order to answer the research questions empirically, a standardized online
questionnaire with 52 items was created which were derived from the theoretical framework
briefly outlined above in Chapters 2.1 to 2.3 (Reinders et al., 2022). It first asked for basic
demographic data. This was followed by questions on previous travel behavior and previous
participation in cruises and music festivals. Then, a filter question on general interest in festival
cruises followed. In the next step, the remaining participants were asked questions to explore
perceptions of the concept of festival cruises in order to formulate success factors.

The evaluation was carried out using a five-point Likert scale, the endpoints of which
were "Not at all important™ and "Very important™ (Ritschl et al., 2023). In the next step, the
participants were asked about their willingness to pay. They were then asked to indicate in a
multiple-choice question which, if any, additional services they would book on board, as well
as the reasons that would dissuade them from booking a festival cruise despite a suitable offer.
The survey ended with that question.

The questionnaire was not designed to measure latent constructs using reflective multi-
item scales, but to collect exploratory, item-based evaluations of preferences, experiences and
perceived success factors related to festival cruises. Consequently, the items were analyzed
individually and were not aggregated into composite indices. For this reason, classical
reliability measures such as Cronbach’s alpha and procedures for construct validation or item
reduction, such as exploratory factor analysis, are not given here.

3.3 Data collection and analysis

The online questionnaire was distributed via the newsletter and social media channels
of the employer of one of the authors, who works in the tourism industry, as well as through a
snowball effect via other social media channels, portals, and groups, and within the authors’
own networks. The questionnaire was created using the "Google Forms" tool. Participation was
anonymous and compliant with data protection regulations.

After a pre-test with ten participants, the data collection was carried out in the period
from March 21, 2025 to April 30, 2025 and analyzed using the statistical program Statistical
Package for the Social Sciences (SPSS). The first step involved a cluster analysis (Bacher et.
Al., 2010; Schendera, 2010) in order to segment potential target groups within the respondents
interested in festival cruises. The aim was to use exploratory segmentation to identify similar
segments in terms of demographics and travel behavior which differ as clearly as possible in
terms of key characteristics such as age, occupation, travel behavior and experience with
cruises and music festivals. The two-step cluster method (IBM Documentation, 2025; Bacher
et. al., 2010) was used.

The variables included in the cluster analysis were selected based on their relevance for
tourism segmentation and the exploratory objectives of the study. They covered socio-
demographic characteristics as well as travel- and experience-related variables, including age,
marital status, profession, income, travel frequency, cruise experience and festival experience.
These variables were chosen because they reflect both life-stage-related differences and prior
experience with the two reference formats of festival cruises: cruise tourism and music festivals
(cf. chapter 2).

A Two-Step cluster analysis was applied because it is suitable for exploratory
segmentation with larger datasets and can handle categorical variables. The procedure also
allows the number of clusters to be determined automatically based on statistical criteria. The
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resulting two-cluster solution was selected because it provided a plausible and interpretable
segmentation of the respondents.

Since the aim of the analysis was exploratory rather than confirmatory, no additional
stability testing or significance testing of cluster differences are given here. The identified
clusters should be interpreted as indicative target group profiles rather than statistically
generalizable market segments.

Second came the success factor analysis. Subsequently, descriptive statistics were used
in SPSS, whereby the mean value and standard deviation were calculated for each item. An
ABC analysis was also carried out to categorize and simplify the interpretation of the results
(Schawel & Billing, 2018). The next step involved a more differentiated analysis of the success
factors. In the course of a cluster analysis, the 33 items in which the respondents were asked to
rate the importance of certain factors using the five-point Likert scale were included as
evaluation fields. Based on the available data, two clear cluster patterns have emerged. For an
in-depth analysis of the differences between the clusters with regard to the success factors,
some items were analyzed using cross-tabulations. The aim of the analysis was to enable a
detailed description of the clusters in terms of their personal success factors.

Note: The cluster analysis followed an exploratory approach, aiming to identify
potential target group structures rather than deriving statistically generalizable segments. This
aligns with the exploratory nature of the study, which seeks not to establish confirmatory
segmentation but rather to provide an initial structure for a phenomenon that has received little
research attention to date. Consequently, the identified clusters should be interpreted as
indicative rather than definitive segments, and further research is needed to psychometrically
validate and refine the segmentation results. In line with exploratory segmentation approaches
in novel research contexts, the focus was on interpretability and practical relevance rather than
formal model optimization and evaluation.

4 Results and discussion

This paper examines the potential target groups for festival cruises and the success
factors for establishing this hybrid format. A total of 833 people took part in the online survey.
254 participants (30.49 %) were removed from the data set by means of a filter question and
excluded from the evaluation of the success factors. The sample relevant for this analysis
comprises n = 579 people.

4.1 Target group potential for festival cruises

The results of the two-step cluster analysis make it clear that two clearly distinguishable
target group segments can be formed among the respondents.

The clusters are differentiated both in terms of demographic and travel behavior-related
characteristics (see Table 1). The two most important items for cluster formation were age with
an importance of 1.00, followed by occupation (0.99). Income, travel intensity, cruise
experience and marital status played a moderate role in cluster formation, while festival
experience contributed less to differentiation. Cluster 1 comprises 39.7% of the sample (n =
230). Cluster 2 forms a slightly larger group with 60.3% (n = 349). The differences in size
should be taken into account when interpreting the data, although this is only relevant to a
limited extent, as the analysis relies primarily on percentage values.

Cluster 1 consists mainly of younger people. 87.4% of respondents in this cluster were
born between 1995 and 2004 and a large proportion of them are single and students. The cluster
has a low net household income of less than 1,000 euros and tends to travel once or twice a
year. Almost 60% of respondents in the cluster have already been to a music festival. What is
striking, however, is that most people in Cluster 1 have no cruise experience, but are interested
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in doing so (40%). The combination of relatively low income, high affinity with music festivals
and a lack of cruise experience suggests that the people in Cluster 1 are a young, open and
potentially receptive target group segment that is likely to be responsive to the music festival
context (Bauer et. al., 2025a).

Cluster 2 represents the demographically older opposite pole. 30.4% were born between
1965 and 1974 and 21.8% between 1955 and 1964, which means that this cluster is primarily
composed of active seniors (Maas, 2023). The target group is characterized by being
predominantly employed and married. For the most part, respondents have a medium income
of 2,000 to 2,999 euros per month, although a closer look at the results shows that the
distribution of income in higher income brackets is relatively balanced. People in this cluster
tend to travel slightly more often, typically three to four times a year. There is a major
difference from Cluster 1 in terms of cruise experience, as 83.7% in Cluster 2 have already
taken part in a cruise. In addition, 60.7% already have music festival experience—and are
therefore not festival ‘virgins’ (Cashman 2019). This target group segment tends to comprise
experienced, higher-income people with an affinity for cruises. They are more likely to find
the format interesting in the cruise context, but also have an affinity for festivals.

Table 1. Results of the cluster analysis on demographic and travel behavior-related
characteristics (own illustration)

Cluster 1 Cluster 2
Cluster size 39,7 % (n=230) Cluster size 60,3 % (n=349)
Most | Percentage Most | Percentage
Item frequent | within the | Importance | frequent | within the | Importance
category | cluster category | cluster
Item 1:
Agegroup | 1995- 1965-
(birth 2004 | B74% ! 1974 | 394% !
year)
Item 3:
Marital Single 52.2% 0.47 Married 50.1% 0.47
status
Item 6:
. Student 77.4% 0.99 Employed| 61.9% 0.99
Profession
Item 7: Below €2,000 to
Income €1,000 37.8% 0.59 €2.999 16.6% 0.59
Item 8: . .
Travel | 12UMES| 51206 | 041 [SAUMES| 35700 | 041
frequency | PE"year ayear
q y
Item 9: No. but
Cruise L 40.0% 0.55 Yes 83.7% 0.55
; interested
experience
Item 10:
Festival Yes 59.1% 0.03 Yes 60.7% 0.03
experience

4.2 Success factor analysis for the establishment of festival cruises in general
The evaluation of success factors enables an assessment of which attributes potential
participants in festival cruises rated as particularly relevant and which they rated as less
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important. An ABC analysis was carried out for categorization, in which items with a mean
value from 4.00 upwards were rated as particularly important (A), those with a mean value of
3.00-3.99 as neutral (B) and those with a mean value below 3.00 as comparatively unimportant
(C) (see appendix A).

The analysis of all respondents shows that five factors in particular were rated as
especially important and were therefore classified as Category A. The most important success
factor is the preferred musical genre during the cruise, with the highest mean value (4.43) and
the lowest standard deviation (0.81). Pop dominates as the preferred musical genre (69%),
followed by rock and EDM. The second most important success factor (M = 4.29) is that there
are quiet areas away from the festival action, followed by an uncomplicated booking process
via the internet. Long and flexible restaurant opening hours are also a Category A factor for
the respondents, as is provision of a large selection of non-alcoholic and alcoholic drinks on
board.

4.3 Success factor analysis for the establishment of festival cruises in general by cluster

For a more detailed analysis of the preferences within the target group segments
identified, the mean values and associated ABC categorizations of the success factors were
considered within the cluster analysis. A general analysis of the relevance of success factors
within all those interested in festival cruises, conducted independently of the clusters, already
showed that individual aspects such as the preferred musical genre, the opportunity to withdraw
to a quiet space, long restaurant opening hours, a large selection of drinks and an uncomplicated
online booking process are of above-average importance.

This assessment is also largely shared by both target group segments. In both Cluster 1
and Cluster 2, the preferred musical genre was rated as one of the most important success
factors. In addition, both clusters cite an unsuitable music genre as a possible obstacle to
booking. However, the clusters differ in terms of the preferred musical genre. Although both
segments prefer pop music, Cluster 1 tends more towards electronic music, hip-hop and indie,
while Cluster 2 prefers music genres such as rock and pop.

Clusters 1 and 2 also agree on some other attributes, such as quiet areas on board, long
restaurant opening hours and an uncomplicated booking process via the internet, and rate these
as A factors. This indicates that these are the core requirements for festival cruises, which can
be regarded as necessary basic conditions regardless of age, travel experience and income.
Only the aspect of beverage selection is evaluated slightly differently by the clusters: Cluster
2 rates this aspect with a lower relevance, assigning it to the B category, while Cluster 1 gives
it a higher relevance and classifies it as an A factor. Overall, however, these factors should
definitely be considered relevant requirements when designing the offer.

However, a detailed examination of both target group clusters also reveals differences
in the importance of some success factors (see Appendix B). In Cluster 1, for example, the
festival atmosphere on board is classified as an A factor, while in Cluster 2 this aspect is only
rated as a B factor. Similar differences in prioritization can also be seen in the long opening
hours of the bars or the selection of drinks on board. In contrast to Cluster 2, both items are
also rated as an A factor in Cluster 1. In addition to the items relating to the festival experience,
other aspects are also valued more highly in Cluster 1 than in Cluster 2. Among other things,
it is more important to respondents in Cluster 1 that the trip takes place in warmer weather. The
sustainability aspect is also rated as an A factor in Cluster 1 but not in Cluster 2, which only
classified it in category B—unlike at regular open-air festivals, where the issue of sustainability
plays only a minimal role for all guests (Bauer et. al., 2025a; Bauer et. al., 2024). The difference
in the importance of the provision of diet choices such as vegetarian and vegan food is
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particularly striking. While this variable was classified as an A factor in cluster 1, it is rated as
unimportant in cluster 2 and falls into Category C.

Considering the overall picture, the question of potential booking obstacles also arises.
In addition to financial aspects, environmental and sustainability concerns, fundamental
reservations about cruises and a different preferred form of vacation play an important role for
Cluster 1. Cluster 1 prefers social media as a communication channel. This can be explained
by the age structure of the cluster (ARD & ZDF, 2024). The other preferred communication
channels, such as festival websites and online advertising, also show the cluster's affinity for
online communication. In addition, value is also placed on interpersonal recommendations.

Cluster 2, on the other hand, has a different profile. The average age of the people
assigned to cluster 2 tends to be that of active seniors. Respondents in this cluster tend to be
employed, have a higher income and to be very experienced cruise passengers. They rate
traditional comfort and quality aspects more highly than Cluster 1 and, in terms of gastronomy,
also rate onboard a la carte restaurants as more important. However, respondents in Cluster 2
are not enthusiastic about typical festival snacks, which they categorize as a C factor. These
are rated more highly in Cluster 1. Cluster 2 also differs from Cluster 1 in terms of the selection
of additional services, in that it has a significantly higher affinity for booking specialty
restaurants as an additional service. This indicates that Cluster 2 respondents place more value
on gastronomic quality and service. With regard to the choice of cabin category, Cluster 2 also
opts for higher and more expensive cabin categories than Cluster 1. Balcony cabins tend to be
booked in Cluster 2, while inside and outside cabins are preferred in Cluster 1. Ship size is also
more relevant in Cluster 2 than in Cluster 1. As is typical for mass tourism (Georgsdottir &
Oskarsson, 2017), both clusters are most likely to opt for normal to large ocean-going vessels;
however, the choice of ship size and type was evaluated as a B factor in Cluster 2, while in
Cluster 1 it was considered rather unimportant and subsequently placed in the C category, here.

Cluster 2 is also more open to festival cruises for which a flight to join the cruise would
be necessary. This may be partly due to the higher income within the cluster. Shore excursions
on the festival theme, on the other hand, are rated as unimportant in Cluster 2, in contrast to
Cluster 1. With regard to factors which would dissuade them from booking, Cluster 2, like
Cluster 1, cites financial aspects as the biggest obstacle. Additionally, an unsuitable musical
genre and a lack of time or vacation days are also important factors. Cluster 2 also differs from
Cluster 1 in terms of communication channels, with the official websites of cruise operators
being mentioned most frequently, which can be explained by the high affinity for cruises.
Cluster 2 is also most likely to be reached via traditional online channels such as social media
and email marketing. The cluster also attaches importance to interpersonal recommendations.

With regard to willingness to pay for festival cruises, despite the differences in income
between the clusters, it can be seen that both clusters indicated a preferred upper price limit of
150-199 euros per night. However, differences can be seen in the upper price levels, as these
were almost exclusively indicated by Cluster 2. This indicates a higher willingness to pay, but
only to a small extent (Klein et al., 2017).

In summary, the differentiated cluster analysis with regard to success factors shows that
both target group segments have some similarities in terms of their rating of individual factors,
but also have different preferences: The similarities in the A factors suggest common core
requirements that should be considered mandatory for festival cruises offerings in general.
Unanimously rated C factors can be disregarded when designing the offer. The differing
preferences of the clusters offer potential for target group-specific offer differentiation, for
example in the basic design of the trip, the program content or the choice of communication
channels for marketing.
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4.4 Practical implications

The findings have practical implications for both cruise operators and festival
organizers. For cruise operators, the results indicate that festival cruises should not be marketed
as conventional cruises with added music entertainment, but as experience-oriented hybrid
products requiring differentiated programming, pricing and communication strategies. For
festival organizers, the findings suggest that the cruise setting offers opportunities to extend
festival brands into tourism contexts, but also requires adaptation to the expectations of cruise-
oriented audiences, particularly with regard to comfort, gastronomy and service quality.

The segmentation results further suggest that a one-size-fits-all approach is unlikely to
address the full market potential of festival cruises. Younger, event-oriented participants may
respond more strongly to music programming, atmosphere and accessible pricing, whereas
older, cruise-oriented participants may place greater emphasis on comfort, service quality and
the overall travel experience.

5. Conclusions: Limitations and outlook

The present study is subject to several limitations that must be taken into account when
evaluating the results.

One central limitation results from the innovative nature of the subject of the study.
Festival cruises represent a hybrid tourism format that remains largely under-explored to date
and for which there is neither an established theoretical definition nor reliable empirical
preliminary work. The design of the online questionnaire was therefore based on existing
literature on the two established reference formats of festival and cruise tourism (see above,
chapters 2.1 to 2.3.). This provided a preliminary framework to identify the relevant
dimensions, but was necessarily limited by the fact that features specific to festival cruises are
only indirectly observable.

The sample is subject to self-selection effects, as the survey was distributed through
snowball sampling and social media channels. Consequently, the sample cannot be considered
representative of the German population or of all potential participants in festival cruises. The
survey was conducted in German and focused on the German market. Therefore, the findings
should not be generalized to other national source markets without further comparative
research.

A further limitation concerns the design of the survey instrument. The success factors
were evaluated using a five-point Likert scale for subjective assessment, a standard method for
eliciting opinions (Ritschl et al., 2023). Due to the odd-numbered scale format, however, there
is the possibility that the middle category is used as a so-called escape choice, for example in
cases where the respondent has not formulated an opinion. This can lead to a reduction in
selectivity and thus to inaccuracies in the results (Porst, 2014).

Further limitations result from the cluster analysis carried out. The segmentation was
carried out exclusively on the basis of selected demographic characteristics. Consequently, it
is possible that different cluster configurations would have resulted if other variables or
alternative analytical methods had been included. The identified target group segments should
therefore be seen as an exploratory first attempt to determine the target group. In addition, the
economic, organizational and legal framework conditions of the providers were not
systematically taken into account when deriving the recommendations for action. The success
factors identified therefore primarily reflect the perspective of potential participants, while
aspects such as cost structures, logistical feasibility or regulatory requirements were not
included.

Furthermore, the cluster analysis revealed age as a particularly influential segmentation
variable. While this reflects meaningful differences in life stage, travel experience and cruise
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familiarity, it also limits the interpretation of the clusters as purely behavior-based segments.
The identified clusters should therefore be understood as socio-demographically anchored
target group profiles.

The aforementioned limitations provide several starting points for future research.
Qualitative methods, in particular semi-structured interviews with people interested in festival
cruises, could help to capture motivations, expectations and needs in greater depth (Reinders
et al., 2022). In addition, the inclusion of the provider perspective appears to be a sensible next
step, for example through expert interviews with product and program managers, in order to
gain additional insights into the development and implementation of the product concept. Due
to the exclusive use of the German language and the distribution of the questionnaire, this study
focuses on the German market. Future studies could examine the international marketability of
festival cruises through comparative analyses with data from other source markets and analyze
cultural differences in the relevance of individual success factors. Overall, the study makes an
initial scientific contribution to research into the hybrid format of festival cruises and thus
creates a starting point for further empirical and conceptual work.
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Appendix

Table A.1. Results of the mean value analysis of the success factors in relation to all interested
ersons from important to unimportant (own illustration).

Standard
Item Average - Category
Item 23: Hoyv important would_your preferred music 443 0.811 A
genre be during the festival cruise?
Item 36: How important is it to you that there are quiet
areas on board away from the festival activities for 4.29 0.98 A
relaxation?
Item 47: How important would a straightforward booking 423 1038 A

process via the internet be to you?

Item 45: How important would it be to you that
restaurants have long and flexible opening hours so that 4.18 0.937 A
you can also eat out during the festival program?

Item 39: How important would a large selection of drinks

on board be to you? 4.08 0.992 A
Item 29: H_ow important would it be to you to have a 397 1.016 B
strong festival atmosphere?

Item 46: _How |mpc_thant would it be to you that bars are 395 1179 B
open until late at night?

Item 40: How important would the option to book an all-

inclusive upgrade with drinks in advance or on board be 3.84 1.262 B
to you?

Item 20: How important would it be to you that the cruise 382 1132 B
operator is already established and has a good reputation? ' '

Item 17: Ho_w important would it be to you that the trip 378 1,083 B
takes place in warm temperatures?

Item 24: How important would it be to you that well-

known headliners and artists from the music genre 3.75 0.99 B
perform?

Item 30: How important would it be to you that the ports 375 1.064 B

and destinations are attractive?

Item 21: How important would it be to you that the cruise
operator places great emphasis on sustainability and 3.68 1.277 B
environmental protection?

Item 35: How important is the choice of cabin category to

3.64 1.186 B
you?
Item 33: How important would it be to you that there is 362 1171 B
sufficient time in the port (no stops that are too short)? ' '
Item 26: How important would it be to you to have 358 1138 B

multiple stages or venues on board?
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Item 13: How important would the optimal duration of a

festival cruise be to you? 3.54 1.007
Item 42: How important would it be to you to have buffet 348 1199
restaurants?
Item 15: How important would it be to you to be able to 397 1.437
book a travel package (train/flight) through the provider? ' '
Item 43: How important is it to you that individual dietary

. 3.18 1.549
needs are taken into account?
Item 27: How important would it be to you that, in
addition to the main concerts, there is a varied daily 3.17 1.246
program with additional entertainment?
Ite_m 19: How important would the preferred size of the 313 1.149
ship be to you?
Item 31: How important would it be to you to have shore 305 1166
excursions related to the festival theme? ' '
Item 44: qu important is it to you that festival-typical 305 1.344
snack food is also offered?
Item 41: How important would it be to you to have a la 303 1.304
carte restaurants?
Item 14: How |mpor_tant would it be to you that you don't 298 1529
have to fly for the trip?
Item 37: How important would it be to you to have a 294 1383
wellness/spa area?
Item 28: How important would it be to you that additional 574 1.267
activities with the artists are offered? ' '
Item 25: How important would it be to you that niche 262 1134
genres are also presented?
IFem 38: How important would it be to you to have a 26 1342
fitness area?
Item 48: How important would detailed advice from a 255 1391
travel agency be to you?
Item 32: How important would it be to you to have as few

. . 2.42 1.244
sea days as possible on the trip?
Item 16: How important would it be to you that the trip
takes place during holiday periods or over public 2.17 1.433

holidays?

65




FESTIVAL CRUISES AS A HYBRID TOURISM FORMAT: AN EXPLORATORY TARGET
GROUP ANALYSIS IN GERMANY
Table A.2. Results of the mean value analysis of the success factors in relation to the two

cluster groups formed (own illustration)
Cluster 1 Cluster 2

Cluster size 39,7 % (n=230) Cluster size 60,3 % (n=349)

Item Average Importance Category Average Importance Category

Item 13: How
important would
the optimal
duration of a
festival cruise be to
you?

Item 14: How
important would it
be to you that you 3,38 0,07 B 2,72 0,07 C
don't have to fly for
the trip?

Item 15: How
important would it
be to you to be able
to book a travel
package
(train/flight)
through the
provider?

Item 16: How
important would it
be to you that the
trip takes place 2,85 0,23 C 1,73 0,23 C
during holiday
periods or over
public holidays?
Item 17: How
important would it
be to you that the
trip takes place in
warm
temperatures?

Item 19: How
important would

the preferred size of
the ship be to you?
Item 20: How
important would it
be to you that the
cruise operator is 3,67 0,02 B 3,91 0,02 B
already established
and has a good
reputation?

Item 21: How
important would it
be to you that the
cruise operator
places great 4,01 0,07 A 3,46 0,07 B
emphasis on
sustainability and
environmental
protection?

Item 23: How
important would
your preferred
music genre be
during the festival
cruise?

Item 24: How
important would it
be to you that well-
known headliners 3,75 1,34 E-4 B 3,75 134 E-4 B
and artists from the
music genre
perform?

3,57 0 B 3,52 0 B

3,51 0,03 B 3,11 0,03 B

2,93 0,04 C 3,27 0,04 B

4,54 0,02 A 4,36 0,02 A
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Item 25: How
important would it
be to you that niche
genres are also
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0,01

2,55

0,01

Item 26: How
important would it
be to you to have
multiple stages or
venues on board?

3,88

0,07

3,38

0,07

Item 27: How
important would it
be to you that, in
addition to the main
concerts, there is a
varied daily
program with
additional
entertainment?

34

0,04

3,01

0,04

Item 28: How
important would it
be to you that
additional activities
with the artists are
offered?

2,5

0,04

291

0,04

Item 29: How
important would it
be to you to have a
strong festival
atmosphere?

4,34

0,14

3,73

0,14

Item 30: How
important would it
be to you that the
ports and
destinations are
attractive?

3,63

0,02

3,83

0,02

Item 31: How
important would it
be to you to have
shore excursions
related to the
festival theme?

3,22

0,03

2,93

0,03

Item 32: How
important would it
be to you to have as
few sea days as
possible on the trip?

2,37

2,45

Item 33: How
important would it
be to you that there
is sufficient time in
the port (no stops
that are too short)?

3,57

0,01

3,66

0,01

Item 35: How
important is the
choice of cabin
category to you?

3,18

0,16

3,94

0,16

Item 36: How
important is it to
you that there are
quiet areas on board
away from the
festival activities
for relaxation?

4,42

0,02

42

0,02

Item 37: How

important would it
be to you to have a
wellness/spa area?

2,87

0,01

2,99

0,01

Item 38: How
important would it
be to you to have a
fitness area?

2,55

2,64
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Item 39: How
important would a
large selection of 4,3 0,06 A 3,93 0,06 B
drinks on board be
to you?

Item 40: How
important would
the option to book
an all-inclusive 3,92 0,01 B 3,79 0,01 B
upgrade with drinks
in advance or on
board be to you?

Item 41: How
important would it
be to you to have a
la carte restaurants?

2,69 0,08 C 3,26 0,08 B

Item 42: How
important would it
be to you to have
buffet restaurants?

3,72 0,05 B 3,32 0,05 B

Item 43: How
important is it to
you that individual 4,09 0,37 A 2,58 0,37 C
dietary needs are
taken into account?

Item 44: How
important is it to
you that festival- 34 0,07 B 2,83 0,07 C
typical snack food
is also offered?

Item 45: How
important would it
be to you that
restaurants have
long and flexible 4,38 0,05 A 4,05 0,05 A
opening hours so
that you can also
eat out during the
festival program?

Item 46: How
important would it
be to you that bars 4,29 0,09 A 3,72 0,09 B
are open until late
at night?

Item 47: How
important would a
straightforward
booking process via
the internet be to
you?

4,56 0,1 A 4,01 0,1 A

Item 48: How
important would
detailed advice 2,4 0,02 C 2,65 0,02 C
from a travel
agency be to you?
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Abstract: Digital transformation (DX) failures are more often rooted in organizational
and human factors than in technological inadequacy. This paper shows that the frequently
cited 70% failure rate of DX initiatives is closely related to insufficient attention to shared
vision, stakeholder alignment, change leadership, continuous learning, and organizational
culture. The paper integrates David Rogers’ digital transformation roadmap, John Kotter’s
change leadership framework, Peter Senge’s learning organization principles, and Nigel Vaz'’s
emphasis on learning, unlearning, and relearning. To complement this conceptual synthesis,
the paper includes an exploratory descriptive analysis of four course-based analytical tasks
completed by master’s-level students with substantial professional experience. The descriptive
findings are consistent with the theoretical emphasis on strategic coherence, psychological
safety, problem validation, learning capability, and structural alignment. The paper therefore
frames digital business transformation primarily as an organizational challenge in which
technology functions as an enabler rather than the primary determinant of success.

Keywords: digital transformation, organizational change, shared vision, learning
organization, change leadership.

1 Introduction

Over the last three decades, advances in computer hardware, software, and networks
have produced a sequence of related concepts. Digitization refers to the conversion of analogue
information into digital form, while digitalization refers to the broader reorganization of social
and organizational life around digital communication and media infrastructures. Digital
transformation goes further and can be understood as an attempt to improve an entity by
triggering significant changes through combinations of information, computing,
communication, and connectivity technologies (Brennen & Kreiss, 2014; Vial, 2019).

In practice, however, transformation rarely fails because organizations cannot buy or
deploy technology. The more persistent problem is that new technologies unsettle established
processes, governance structures, and cultural assumptions. This pattern suggests that digital
transformation should be treated as a combination of digital strategy and organizational change
rather than as a technology implementation project (Rogers, 2023). This broader view is
consistent with review-based evidence showing that digital transformation research in business
and management increasingly emphasizes strategy, change management, dynamic capabilities,
and value creation rather than technology adoption alone (Kraus et al., 2022).

Many organizations are redesigning communication channels, customer interfaces,
internal workflows, and business models in response to changing customer expectations and
intensified competition. Although such initiatives often promise gains in speed, quality, and
productivity, they also generate resistance, coordination problems, and uncertainty. As Rogers
(2023) emphasizes, transformation unfolds in a turbulent environment where customer needs,
competitive dynamics, and organizational structures all change simultaneously.

69


https://orcid.org/0000-0002-5295-5111
mailto:marko.bohanec@salvirt.com

DIGITAL BUSINESS TRANSFORMATION IS PRIMARILY A HUMAN CHALLENGE, NOT
A DIGITAL ONE

The purpose of this paper is to show that digital business transformation is primarily a
human and organizational challenge. The paper integrates Rogers’ roadmap with Kotter’s
change leadership framework, Senge’s learning-organization perspective, and Vaz’s emphasis
on continuous learning and unlearning. To complement this theoretical foundation, it also uses
an exploratory descriptive analysis of assignment-based data from experienced master’s
students to identify recurring organizational themes related to digital transformation failure,
experimentation, strategic vision, and idea evaluation. The empirical material is used as a
bounded descriptive supplement rather than as a basis for broad statistical generalization.

2 Theoretical Framework: Integrating Change Leadership with Digital Transformation

Rogers (2023) proposes a five-step digital transformation roadmap: define shared
vision, pick problems that matter, validate new ventures, manage growth at scale, and grow
technology, talent, and culture. This roadmap is valuable because it connects strategy with
execution. At the same time, it assumes organizational conditions that must be created
deliberately through leadership and culture.

Kotter’s (2012) change leadership framework explains how these conditions emerge.
His work emphasizes urgency, guiding coalitions, communication of vision, empowerment,
short-term wins, consolidation, and cultural anchoring. For digital transformation, Rogers
clarifies what should be changed, while Kotter explains how change should be led.

Senge (1990) adds a third dimension by showing that sustainable change requires
learning capability. A learning organization is built on systems thinking, personal mastery,
mental models, shared vision, and team learning. Vaz (2021) extends this logic to digital
environments by emphasizing that established organizations must develop the capacity to learn,
unlearn, and relearn continuously.

The human and organizational dimensions that these frameworks address are what
distinguish transformation successes from failures. Technology is necessary but insufficient.
This conclusion is also consistent with evidence from the HRM domain, where digital
transformation effectiveness depends not only on technology adoption but also on the human
capacity to interpret, adapt, and act upon digital opportunities (Askerc Zadravec, Weis &
Gorenc, 2025). Transformation success therefore requires leaders who establish urgency and
clear vision, build coalitions with psychological safety enabling action, empower
experimentation and learning, and cultivate cultures where continuous learning and intellectual
humility are normalized.

This interpretation is also consistent with Vial’s (2019) review, which conceptualizes
digital transformation as a process in which digital technologies create disruptions that trigger
strategic responses, while outcomes depend on how organizations manage structural changes
and organizational barriers.

Taken together, these perspectives provide the conceptual lens for the exploratory
empirical supplement presented in the next section. Table 1 summarizes how the four authors
contribute to this integrated perspective.

Table 1. Integrated contribution of the four frameworks to digital business transformation

Framework / . Contribution to DX as a human and organizational
Primary focus

author challenge
Transformation roadma Defines the transformation agenda and links strategy with
Rogers (2023) P execution across vision, validation, scaling, and capability

and strategic sequencing growth
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Explains how urgency, coalitions, communication, and
short-term wins translate transformation intent into
coordinated organizational action.

Change leadership and

Kotter (2012) mobilization

Shows that sustainable change depends on systems thinking,
shared vision, team learning, and the ability to challenge
entrenched mental models.

Learning organization

Senge (1990) capability

Highlights the cultural and behavioral conditions required
for established firms to remain adaptive in digitally turbulent
environments.

Continuous learning,

Vaz (2021) unlearning, and relearning

3 Method
3.1 Research design and setting

This study combines a conceptual synthesis with an exploratory descriptive analysis of
course-based empirical material. The conceptual part integrates the digital transformation
perspectives of Rogers, Kotter, Senge, and Vaz in order to explain why transformation success
depends on leadership, learning, and organizational alignment as much as on technology
choices. The empirical part complements this synthesis with descriptive evidence from four
structured course-based analytical tasks completed within a master’s-level course.

The purpose of the empirical component is not to test causality or to validate the
framework statistically. Rather, it is used to identify recurring perceptions that can illustrate
whether the organizational themes emphasized in the literature also appear in the reflections of
participants with substantial professional experience.

3.2 Participants

The participants were master’s-level students with substantial professional experience.
The available single-response items indicate a cohort size in the mid-thirties (35 students),
while higher totals in some questions reflect multiple-response formats. The responses were
collected in October and November 2025. This profile is important because the respondents
were not full-time students without practice; they were experienced adult learners able to reflect
on transformation challenges from both academic and workplace perspectives.

The sample should nevertheless be understood as a convenience sample from an
educational setting rather than as a representative population of managers or firms.

3.3 Instrument and procedure

The empirical material consisted of four course-based analytical tasks, each containing
two to three structured questions. The assignments addressed perceived reasons for digital
transformation failure, barriers to innovating outside the core business, properties and
limitations of strategic vision, symptoms of successful experimentation, critical questions for
evaluating new ideas, signals for abandoning projects, and the business value of a solution.

Responses were aggregated into thematic categories and summarized in frequency
counts. Some items required one response, whereas others allowed multiple selections or asked
respondents to identify the two most important options. As a result, total coded responses vary
across questions.

3.4 Data analysis

The analysis relied on descriptive statistics only, primarily frequencies and percentages.
For single-response items, the totals approximate the number of participants who answered the
question. For multiple-response items, percentages represent the share of total coded responses
within a question rather than the share of individual participants.
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The descriptive findings were then compared with the conceptual framework to assess
whether the participant responses were consistent with the proposed emphasis on shared vision,
psychological safety, problem validation, learning capability, and structural alignment.

3.5 Limitations of the empirical component

The empirical component is presented in Table 2 and has several limitations. The
sample was non-random and drawn from one educational context. The findings therefore
cannot be generalized to all organizations, sectors, or leadership teams.

In addition, the data derive from structured assignment responses and descriptive
aggregation rather than validated psychometric instruments or inferential testing. For this
reason, the empirical material should be interpreted as a bounded descriptive supplement to the
theoretical argument.

Table 2. Overview of the empirical component used as a descriptive supplement

Course-
based Main question focus Response format Dominant themes
task

DX failure reasons; two Multiple response . .

. : . Fear of experimenting; absence of shared
Task 1 most important failure and forced-choice e -
s - vision; capability gaps
causes priority selection
Innovation outside the core . . . .-
S . Single-response Silos; core-business resource lock-in;

Task 2 business; properties and L ; .

. . categorical items legal and ownership constraints

limits of vision

Bad decisions without Single and multiple- Technology hyp(?; dlsconnectgd 903'5?

RS ; - ) customer signals; parallel testing; safe-to-
Task 3 vision; experimentation response categorical . 2
7 . . fail conditions; customer/problem
success; idea evaluation items o
definition

Task 4 Most |mp_ortant added value S'“g'e'Tesp‘?”se Savings; risk reduction; new revenue

of a solution categorical item

4 Exploratory Descriptive Findings

The descriptive findings reveal a pattern that aligns closely with the literature reviewed
above. In Task 1, fear of experimenting was the most frequently cited reason for digital
transformation failure (46.2%). When participants were asked to identify the two most
important failure reasons, the most common responses were absence of shared vision (30.0%)
and lack of capability upgrade (28.6%). These patterns place organizational clarity, learning,
and willingness to experiment ahead of technology itself as perceived determinants of failure.

Task 2 focused on innovation outside the core business and on strategic vision.
Organizational silos were the most frequently cited barrier to innovation outside the core
business (35.9%), followed by resource dedication to the core business only (20.5%). When
participants described the properties of vision, the strongest emphasis was placed on
connectivity with vision (51.4%), ahead of inspiration (28.6%). They also identified legal
environment (38.9%) and ownership structure (30.6%) as major constraints on feasible vision.
Together, these findings suggest that vision is valued not only as a motivational statement, but
as an integrative device shaped by structural realities.

Task 3 further reinforced the business-led and learning-oriented character of the
responses. The most common bad decision associated with poor understanding of vision was
following technology hype (38.0%), while disconnected departmental goals ranked second
(24.0%). Successful experimentation was associated most strongly with decisions based on
customer signals (26.3%), parallel testing of multiple ideas (23.2%), and safe-to-fail conditions
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in which failure is not expensive (21.2%). In the evaluation of new ideas, the two most frequent
questions were “Who is my client?”’ (21.0%) and “Are we solving the right problem?”’ (18.1%).

Task 4 asked about the most important added value of a solution. The dominant
response was savings (48.6%), followed by risk reduction (22.9%) and new revenue (14.3%).
Although this question is less central to the present framework, it still indicates that participants
associated successful digital initiatives with concrete business value rather than with novelty
for its own sake. Table 3 summarizes the key descriptive findings across the four course-based
tasks.

Table 3. Descriptive findings across the four course-based tasks

Tasks Main focus Key descriptive findings
Task DX failure reasons Fear of experimenting was the most frequently cited failure
1 reason (46.2%).
Organizational silos were the most frequently cited barrier to
Task Innovation outside the core innovation outside the core business (35.9%).
2 business; strategic vision Vision was associated primarily with connectivity/coherence
(51.4%).
Task | Vision-related decisions; Following technology hype (38.0%). In idea evaluation, the
3 experimentation; idea evaluation most frequent question was “Who is my client?” (21.0%).
Task : ; i 0
4 Added value of a solution The dominant response was savings (48.6%).

When we rearrange the findings from a perspective of five critical success factors, these
descriptive findings show that the participants repeatedly emphasized strategic coherence,
experimentation, customer problem definition, learning, and structural conditions. These
recurring themes are consistent with the argument that digital business transformation is
primarily a human and organizational challenge. Summary of findings is presented in Table 4.

Table 4. Five critical success factors and indicative descriptive findings

Critical success
factor

Theoretical meaning Indicative descriptive findings

No shared vision (30.0%); vision
connectivity/coherence (51.4%); following
technology hype without clear direction (38.0%).

A coherent transformation
direction that connects units,
priorities, and decisions.

Shared vision and
strategic coherence

Conditions in which people can

Psychological safety
and coalition action

experiment, question
assumptions, and act across
boundaries.

Fear of experimenting (46.2%); successful
experimentation linked to safe-to-fail conditions
(21.2%); silos highlighted as a barrier (35.9%).

Problem validation
before solution

Clarifying customer, problem,
and value logic before scaling

Most frequent evaluation questions were “Who
is my client?” (21.0%) and “Are we solving the

building solutions. right problem?” (18.1%).

Learning Ewdence-base_d adapt_atlon Successful experimentation linked to customer
I through experimentation, . .

organization feedback. and revision of signals (26.3%), parallel testing (23.2%), and

capability S flexible problem solving (14.1%).

assumptions.

Structural alignment | Governance, resources, and Resource dedication to core business (20.5%),

and cultural culture aligned with the legal environment (38.9%), and ownership

anchoring transformation direction. structure (30.6%) shaped perceived feasibility.
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5 Discussion: Five Critical Success Factors for Digital Business Transformation

Against this background, the discussion highlights five critical success factors for
digital business transformation. Each factor is conceptually grounded in the literature and
descriptively supported by recurring response patterns in the empirical material.

5.1 Shared vision and strategic coherence

The first critical factor is shared vision supported by strategic coherence. Kotter (2012)
highlights the importance of urgency and communicated direction, while Rogers (2023)
emphasizes the need for a transformation vision grounded in future developments and the
organization’s right to win. The descriptive findings reinforce this point. Participants most
frequently identified absence of shared vision as a central cause of failure and described
connectivity or coherence as the most important property of vision.

This suggests that vision should not be treated as a symbolic statement alone. Its
practical function is to align priorities, interpret external change, and connect departmental
activity to a common transformation direction. When this coherence is missing, organizations
become more vulnerable to hype-driven projects, duplicated initiatives, and conflicting
priorities.

5.2 Psychological safety and coalition action

The second factor is psychological safety enabling coalition action. Kotter’s notion of
a guiding coalition explains why transformation must be carried by actors with credibility
across organizational boundaries. Yet such coalitions are unlikely to emerge if people perceive
experimentation as dangerous or career threatening.

The empirical material is highly consistent with this interpretation. Fear of
experimenting was the most frequently cited failure reason, and successful experimentation
was associated with safe-to-fail conditions. These patterns suggest that coalition building is not
only a matter of formal leadership alignment, but also of creating environments in which people
can report weak results honestly, question assumptions, and act across silos without punitive
consequences.

5.3 Problem validation before solution building

The third factor is disciplined problem validation before solution building. Rogers’
staged validation logic points in this direction, but the descriptive findings sharpen the point
further: participants consistently prioritized identifying the customer and clarifying the right
problem before considering other business or technical questions.

This emphasis is important because digital transformation initiatives often begin with
enthusiasm for tools or platforms rather than with validated customer problems. The finding
that technology hype was the most frequent example of a bad decision further supports the need
to begin with problem definition, customer relevance, and value logic rather than with
premature solution design.

5.4 Learning organization capability

The fourth factor is learning organization capability. Senge (1990) provides the broad
conceptual foundation, while Vaz (2021) translates it into a digital context by emphasizing
learning, unlearning, and relearning. The descriptive findings mirror this logic in practical
terms: participants associated successful experimentation with customer signals, parallel
testing, safe failure, and flexible adaptation.

These patterns point to a specific organizational capability rather than to isolated tactics.
Learning organizations do not simply collect information; they embed routines for testing
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assumptions, interpreting feedback, revising direction, and abandoning weak ideas. This
capability becomes especially important after initial pilots, when sustained transformation
depends on continuous adjustment rather than on a single implementation event.

5.5 Structural alignment and cultural anchoring

The fifth factor is structural alignment anchored in culture. The literature makes clear
that transformation fails when governance, incentives, resource allocation, and capability-
building remain tied to the logic of the legacy business. This point is reinforced by review-
based evidence showing that digital transformation reshapes firms across multiple
organizational layers and that transformation success depends in part on how firms manage
structural redesign, boundary changes, and tensions between centralization and
decentralization (Plekhanov, Franke & Netland, 2022). The assignment-based findings are
consistent with this view: participants emphasized silos, core-business resource concentration,
legal constraints, and ownership structures as factors that shape what organizations can
realistically do.

This factor links structural design with cultural change. Structures determine whether
collaboration, experimentation, and investment are possible in practice, while culture
determines whether people accept, normalize, and sustain the new way of working. For this
reason, structural reform and cultural anchoring should be treated as mutually reinforcing rather
than as separate streams of work.

6 Implications for Organizational Leaders

For organizational leaders, the central implication is that digital transformation should
be governed as a business and organizational change process rather than as a sequence of
technology projects. Table 5 summarizes the main leadership priorities emerging from the

combined theoretical and descriptive analysis.

Table 5. Leadership implications for digital business transformation

Leadership
priority

What leaders should do

Expected organizational effect

Create strategic
coherence

Communicate why change is necessary, define a
realistic transformation direction, and connect
every major unit to that direction.

Higher alignment, fewer
disconnected projects, and better
decision consistency.

Build safe-to-act

Form coalitions across formal and informal
leadership networks and legitimize

Greater initiative, honest reporting,
and stronger cross-functional

decisions.

coalitions experimentation without punitive reactions to .
. collaboration.
failure.
. Invest in customer and stakeholder research Better resource allocation and
Validate real - . . . . .
oroblems before committing to solution design or scaling lower risk of expensive but

irrelevant initiatives.

Institutionalize
learning

Use post-mortems, decision reviews,
experimentation routines, and evidence-based
governance.

Faster adaptation and stronger
capacity to adjust when
assumptions prove incorrect.

Remove
structural barriers

Redesign governance, funding, incentives, and
capability development to ensure transformation
work is protected from core business pressures.

Improved execution capacity and
greater durability of change.

Anchor change in
culture

Reinforce desired behaviors through hiring,
promotion, evaluation, and leadership role-
modeling.

Transformation becomes part of
organizational identity rather than
a temporary program.
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7 Conclusions

This paper shows that digital business transformation is primarily a human and
organizational challenge, not a technological one. The conceptual synthesis indicates that
transformation success depends on shared vision, change leadership, learning capability, and
structural alignment. The exploratory descriptive evidence from assignment-based data points
in the same direction by repeatedly highlighting fear of experimentation, lack of shared vision,
silos, customer-problem definition, and the need for safe learning conditions.

The contribution of the paper lies in combining a theoretical framework with a clearly
bounded empirical supplement. Rather than presenting the descriptive statistics as
generalizable proof, the paper uses them to illustrate how experienced master’s-level
participants interpret recurrent transformation problems. This strengthens the paper
methodologically by making the empirical basis transparent and proportionate to the claims
being made.

For practice, the message is direct. Organizations that invest in strategic coherence,
psychological safety, disciplined problem validation, learning capability, and structural
alignment will be better positioned to achieve sustained digital transformation. Future research
should test the proposed framework in broader organizational samples and with more formal
empirical designs.
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Abstract: This paper develops and evaluates an organizational mechanism for Al-
enhanced revenue management (RM) in hospitality that combines monitoring and analytics,
machine-learning-driven dynamic pricing, advanced Al segmentation, strategic partnerships,
and staff motivation programs. The main objective is to propose and validate a dual-metric
assessment framework that enables holistic optimization of RM subsystems by linking
quantitative financial, HR, and resource indicators with complementary qualitative marketing,
environmental, and digital metrics. Methodologically, the study uses mixed methods:
quantitative modelling and metric definition (CostPar—average cost per occupied room,
Occ—average occupancy rate, staff labor productivity, and Market Penetration Index) are
paired with qualitative socio-economic evaluation (ecological activity cost coefficient and
digitalization cost coefficient); these metrics are tested through scenario analyses and
comparative assessment to demonstrate their integrative capability. Results show that (1)
combining Al-driven pricing and segmentation with real-time monitoring improves revenue
capture and occupancy efficiency; (2) the dual-metric framework more accurately reflects
subsystem performance than single-dimension measures, revealing trade-offs between short-
term financial gains and longer-term marketing, ecological, and digital investments; and (3)
specific metrics (CostPar, Occ, staff productivity, MPI, ecological and digital cost coefficients)
provide actionable insights for targeted interventions. The discussion highlights practical
implications: hospitality managers should adopt the proposed framework to balance revenue
maximization with sustainability and digital transformation goals; Al tools must be embedded
within organizational processes and staff incentive systems; and multi-indicator evaluation is
necessary for justified, generalized RM assessments. The framework supports data-driven
decision-making and offers a roadmap for implementing Al-enabled, sustainable RM in
hospitality.

Keywords: Revenue management, artificial intelligence, revenue management
effectiveness, digital revenue management technologies, synchronization coefficient.

INTRODUCTION

The significant impact of methodological approach to evaluating revenue management
metrics based on a balanced scorecard framework, especially for Al-enhanced hospitality
operations small and independent facilities, due to limited economic and investment
opportunities, deteriorating competitiveness and revenue shortfalls. To define the key concepts
of revenue management effectiveness, a structured methodology for their assessment has been
proposed. In the hotel industry, revenue management (RM) increasingly utilises artificial
intelligence-based tools—such as dynamic pricing using machine learning, advanced market
segmentation via Al algorithms, and real-time monitoring of key performance indicators—with
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the aim of boosting revenue generation and operational efficiency. However, the prevailing
methodological approaches to evaluating RM effectiveness remain predominantly financial
and one-dimensional, focusing on individual metrics such as revenue per available room or
average occupancy rate. This narrow focus creates a critical gap in the literature: there is a
limited number of empirical and theoretical recommendations on how to evaluate RM
subsystems holistically, considering the trade-offs between short-term financial benefits and
long-term investments in marketing, sustainability, digitalisation and human capital. For small
and independent hotels — constrained by limited economic and investment capacity, reduced
competitiveness and a persistent revenue shortfall — this gap is particularly problematic, as
single-metric evaluation can lead to the misallocation of scarce resources and undermine the
strategic value of Al implementation.

Theoretical concepts from the fields of management and organisational sciences offer
promising avenues, but they have not yet been systematically integrated into the methodology
for evaluating resource management. The Balanced Scorecard (Kaplan & Norton, 1996)
rethinks performance evaluation by going beyond financial results to include aspects related to
customers, internal processes and learning/development, yet its application to Al-based
resource management in the hospitality sector remains under-researched. The theory of
dynamic capabilities (Teece, 2007) emphasises the capabilities of perception, utilisation and
reconfiguration, which are critical for adaptive resilience, but empirical studies linking Al-
based resource management to the development of dynamic capabilities in small hotels are few
and far between. Similarly, the theory of external control of organizations (Pfeffer & Salancik,
2015) and agency theory (Meckling & Jensen, 1976) suggest that multi-dimensional metrics
are necessary for strategic prioritisation and mitigating myopic optimisation; yet the literature
on revenue management in the hospitality sector has not empirically confirmed how balanced
multi-indicator frameworks improve the consistency of decisions or the accuracy of their
implementation under resource constraints.

Assessing the performance of subsystems — financial, human resources, resource
management, marketing, environmental and digital — using a standardised scale allows for the
consolidation and systematisation of data, revealing patterns in resource utilisation and the
dynamics of indicators as factors influencing revenue across different hotel categories (e.g.,
3*, 4*, 5%),

The development of integration profiles for indicators, derived from the financial
reports of Ukrainian hotels and expert surveys, highlights imbalances in 3-star hotels,
indicating a dispersion of resources and vulnerability to market risks.

The assessment process consists of three stages: scaling qualitative/quantitative
indicators, calculating integrated indices of subsystems, and constructing integration profiles
to track interdependencies and forecast adjustments.

From an organisational perspective, such balanced integration facilitates the
coordination of revenue centres, targeted budgeting and resource optimisation; from a
methodological perspective, it enables the identification of system characteristics, cause-and-
effect relationships and the monitoring of imbalances for proactive revenue forecasting.

Al-driven digital metrics act as catalysts for balance in the digital economy, identifying
revenue reserves through intelligent data integration.

Efficiency concepts focus on maximising revenue by utilising resource potential whilst
minimising financial risks, relying on booking systems that track key performance indicators
(KPIs). The evaluation process involves three stages: scaling qualitative/quantitative metrics,
computing subsystem integral indices, and constructing integration profiles to track
interdependencies and forecast adjustments. In organizational terms, this balanced integration
fosters revenue center coordination, targeted budgeting, and resource optimization;
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methodologically, it yields temporal system characteristics, causal links, and imbalance
monitoring for proactive revenue forecasting.

Digital metrics, powered by Al, serve as catalysts for balance in the digital economy by
identifying revenue reserves through intelligent data integration in different spheres (Mikava
& Mamulaidze, 2023; Weis & Vukasovi¢, 2025).

Effectiveness concepts emphasize maximizing income via resource potential while
minimizing financial risks, drawing from booking systems tracking core KPIs like Occupancy
Rate, RevPAR, ADR, MPI, and extended ones (HRPar, ECPar, DCPar).

Strategic partnerships, tech access, and stakeholder feedback enhance external cores
(marketing, ecological, digital), though challenges persist in metric misalignment and skill
gaps—addressed via corporate/regional outsourcing for scalable, objective gains.

The methodology sequences analytical steps to optimize resource use, demand
satisfaction, cost control, and dynamic pricing in Al-driven revenue management. for Al-
enhanced hospitality operations. It defines key concepts of revenue management effectiveness
and proposes a structured methodology for their assessment.

Evaluation of subsystem metrics—financial, HR, resource, marketing, environmental,
and digital—using a unified scale enables generalization and systematization, revealing
resource utilization patterns and metric dynamics as revenue drivers across hotel categories.

In organizational terms, this balanced integration fosters revenue center coordination,
targeted budgeting, and resource optimization; methodologically, it yields temporal system
characteristics, causal links, and imbalance monitoring for proactive revenue forecasting.

The main objective of the article is to develop and empirically test a methodology that
combines quantitative financial, human resources and resource indicators (CostPar, Occ, staff
productivity, MPI) with complementary qualitative marketing, environmental and digital
indicators (environmental activity cost ratio, digitalisation cost ratio) to ensure the holistic
optimisation of resource management subsystems using artificial intelligence. Using a mixed-
methods approach — quantitative modelling of indicators combined with qualitative socio-
economic assessment and scenario-based comparative testing — the aim is to investigate how
this system improves revenue generation, identifies trade-offs in performance and helps
allocate the limited resources of hotel operators.

METHOD
I.1. Sample and population

Data collection and interviews with hotel managers took place between February and
May 2024 and covered the data collection period from 2012 to 2023, using the CAWI
(computer-assisted web interview) method. Hotel managers from Ukraine were invited to
participate in the survey (senior management and/or heads of departments — sales, marketing
and reservations).

I.2. Data Collection Process and Methods

To operationalize the methodological approach for evaluating revenue management
metrics, detailed justification focuses on metric content within the context of its empirical
testing across a sample of hotels varying by star category. Hotel category serves as the primary
grouping criterion, as survey results indicate that revenue management systems—whether
comprehensive or partial—are predominantly implemented in 3* and higher establishments,
making it a stable, time-invariant indicator immune to inflation and foundational to all financial
and operational metrics.

Sample selection criteria included observation volume (economic analyses often rely
on small samples of 5-30 units); location; ownership form; enterprise size; and market
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saturation. The diversity of economic phenomena, research objectives, and heterogeneous data
necessitated grouping techniques, forming homogeneous clusters from the statistical
population based on typical features. Group homogeneity was assessed via variation
coefficients ranging from 41-42%, confirming sufficient uniformity for analyzing factor
impacts on hotel operations and development. Hotels were then stratified into three groups by
category: Group 1 (5* hotels, n=3); Group 2 (4* hotels, n=9); Group 3 (3* hotels, n=6).
Groupings ensured comparable economic conditions, competitive markets, locations, customer
bases, service levels, categories, and service volumes, with "proximity" or "similarity" across
attributes as the homogeneity benchmark.

RESULTS

In accordance with the established methodological framework for the use of artificial
intelligence in revenue management, we propose the following three-stage sequence for its
application (Boiko et al., 2025), assessment of qualitative and quantitative metrics based on a
standardised scale; determination and calculation of an integrated metric indicator for each
subsystem; construction of revenue management metric integration profiles.

This is the general logic for evaluating revenue management metrics based on a
balanced approach, which can be used in practical settings, albeit with some refinements, as
the academic literature presents evaluation methods only for financial revenue management
metrics, namely indicators of gross revenue, pre-tax profit and cost reduction, which have a
quantitative representation (Remy et al., 2023; Boo et al., 2025; Ismail et al., 2002). At the
same time, experts from the American consulting firm Allied Market Research, in their report
‘Revenue Management: Global Opportunity Analysis and Industry Forecast 2023-2032” have
identified the need to consider human resources and marketing metrics that determine the
strategic ability to maximise revenue (Schwartz et al., 2017).

A revenue management methodology based on a balanced approach utilising artificial
intelligence at the methodological, instrumental and organisational levels establishes a
systematic foundation for the optimal combination of operational and strategic objectives based
on quantitative and qualitative metrics, as outlined in the report by the consulting firm Allied
Market Research. The quantitative indicators of the ‘financial subsystem’ metric reflect the
status and effectiveness of financial resources in terms of financial stability, liquidity,
profitability and financial performance, and their impact on revenue management in the
hospitality industry (Kazmi, 2026; Ballani, 2025; Salami, 2025; Vasconcelos, 2025).

For the quantitative indicators under the ‘human resources subsystem’ metric, it is
proposed to use those that enable the assessment of how the effectiveness of human resources
policy influences revenue generation (Kumar et al., 2024; Sun, 2025; Vasconcelos, 2025).

The resource metric is formed by quantitative indicators that are important for assessing
the effectiveness of operational activities as a whole and serve as the basis for decision-making
regarding room inventory management, business diversification, service expansion,
prioritisation of revenue centres, and the use of chatbots (Hossain, 2026; Kihr, 2024; Kilanko,
2023; Coman et al., 2023). The marketing subsystem of revenue management comprises a set
of quantitative (monitoring and measuring the financial results of marketing campaigns and
operational efficiency) and qualitative indicators, (which form the basis for monitoring
consumer behaviour, activities related to distribution channels, and customer satisfaction
levels) (Karunakaran et al., 2024; Kavita et al., 2024; Smrutirekha et al., 2022).

The rationale we have established for incorporating quantitative and qualitative
indicators of environmental metrics is aimed at enhancing the environmental sustainability and
energy efficiency of a hospitality enterprise, which, through cost optimisation and the
identification of new revenue streams, will enable the expansion of the target segment and the
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maximisation of revenue. The scope of digital metrics comprises both quantitative indicators
(the financial efficiency of digitalisation and the optimisation of cost structures) and qualitative
indicators (improved service quality, accelerated operational and business processes, and the
capabilities of artificial intelligence).

To assess financial metrics, the ‘average cost per room (CostPar)’ indicator was
analysed,; its trend indicates growth, with five-star hotels dominating the average figure. The
rise in hotel costs is a consequence of rising utility and energy prices, increases in the minimum
wage and staff social security costs; growing competition in the hospitality sector is forcing
businesses to invest in service improvements as a key factor influencing their financial
performance. Average costs per room rose steadily between 2012 and 2023 (Figure 1).

Figure 1. Trends in average cost per room in 3*, 4* and 5* hotels in Ukraine for 2012-2023
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In order to assess resource metrics, the quantitative indicator ‘average occupancy rate
(Occ)’ was analysed,; its trend shows significant fluctuations, particularly due to the impact of
the war and economic factors. In 2021, the average occupancy rate for hotels in Ukraine stood
at around 37%, which is an improvement compared to 34% in 2020, but still below pre-war
levels (approximately 44% in 2013). Following the start of the full-scale invasion in February
2022, many hotels closed or experienced very low occupancy rates (10-20%). However, a
gradual recovery began as early as September 2022, and occupancy began to rise thanks to the
hosting of events and the accommodation of small groups. In 2023, the average occupancy rate
in Ukraine’s hotel market reached 45.19%, which 1s 10.45% higher than the previous year
(Figure 2).

Figure 2. Trends in average occupancy rates for 3*, 4* and 5* hotels in Ukraine for 20122023
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To assess marketing metrics, the ‘market share (MPI)’ indicator was examined; trends
in this indicator suggest that the war and economic changes have significantly affected all
categories of the hotel industry. Three-star hotels are facing the greatest difficulties due to a
decline in demand, whilst four-star and five-star hotels continue to adapt to the new conditions
and are showing signs of recovery (Figure 3).

Figure 3. Dynamics of the average market share of 3*, 4* and 5* hotels in Ukraine for 2012—
2023
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To assess staffing metrics, the ‘staff productivity’ indicator for three-star, four-star and
five-star hotels in Ukraine was analysed from the start of martial law in 2022, reflecting the
significant impact of military operations on the hotel industry (Figure 4).

Figure 4. Dynamics of the labour productivity indicator for staff at 3*, 4* and 5* hotels in
Ukraine for 2012-2023

0,350
0,300
0,250
0,200
0,150

0,100 -
0’050 N—JI ”~ ~ -~ - \ .

0000 &= = T S =" -

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

e = Hotels 3% e Hotels 4* Hotels 5*

Source: Design of authors

Due to the war, many hotels suffered significant staff losses. Some staff left their jobs,
migrated or joined the armed forces. This led to staff reductions, which had a negative impact
on overall labour productivity. The remaining staff often face the need to perform additional
duties due to staff shortages. This can lead to an increased workload for employees and a
decline in service quality.

Hotels are being forced to adapt their processes to the new reality, including the
introduction of safety measures for staff and guests. This may involve training staff on how to
respond to emergencies and providing shelters in the event of air raid alerts.
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In three-star hotels, productivity has fallen due to lower levels of automation and limited
resources. These establishments often target the budget segment, making them more vulnerable
to changes in demand. Four-star hotels have suffered fewer productivity losses compared to
three-star hotels thanks to greater resources and better organisation. They have been able to
adapt more quickly to the new conditions. Five-star hotels demonstrated the greatest resilience
thanks to their high level of service and investment in staff training. They were able to retain
some of their skilled staff and adapt their work to the new conditions.

To assess environmental metrics, the ‘environmental expenditure ratio’ was analysed,
the dynamics of which indicate an environmental focus and activities aimed at reducing their
negative impact on the environment by reducing water and energy consumption through the
introduction of energy-saving technologies and the use of alternative energy sources, which is
more characteristic of five-star hotels. The dynamics of these costs reflect the overall stability
and specific characteristics of each hotel category (Figure 5). To assess digital metrics, the
‘digitalisation cost ratio’ of three-star, four-star and five-star hotels in Ukraine was analysed.
The trend in this indicator reflects the overall digitalisation of each hotel category (Figure 6).

As a result of hostilities, hotel property in Ukraine was destroyed or damaged, leading
to the loss of infrastructure and resources necessary for operations.

Figure 5. Trends in the cost ratio for environmental activities of 3*, 4* and 5* hotels in
Ukraine for 2012-2023
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This applies to all categories of hotels, but those located in active combat zones have been hit
hardest. Due to the war, the number of tourists has fallen, leading to a reduction in revenue
and, consequently, in resources for the digitalisation of hotels. Hotels were forced to invest in
security measures, such as shelters and warning systems, which further reduced opportunities
for digitalisation.

Figure 6. Dynamics of the digitalisation expenditure ratio for 3*, 4* and 5* hotels in Ukraine
for 2012-2023
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To compare and standardise the quantitative and qualitative revenue metrics to uniform
values, growth rates reflecting their average annual growth rates were used. It has been
established that the metrics of different subsystems are interrelated; their assessment and
monitoring have made it possible to track how changes in one subsystem can affect other
subsystems.

To visualise the results, integration profiles of revenue management metrics have been
modelled. (Figure 7-9).

Figure 7. Profile of revenue management metric integration in 3* hotels based on a balanced
approach
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Source: compiled by the authors using data from the financial statements of Ukrainian hotel
enterprises and the results of an expert survey of a sample

In 3* hotels, an imbalance has been identified between digital and marketing revenue
management metrics (the range between metric values is 1.26).
Figure 8. Profile of revenue management metric integration in 4* hotels based on a balanced
approach
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Source: compiled by the authors using data from the financial statements of Ukrainian hotel
enterprises and the results of an expert survey of a sample
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In 4* hotels, an imbalance has been identified between financial and marketing metrics
(range — 1.27); and between digital and human resources metrics (ranges — 1.18 and 0.75
respectively). A high range between revenue management metrics indicates a dissipation of
resources and serves as an indicator of increased risks in the event of market fluctuations; it
points to problems in revenue planning and the development of staff digital competencies,
leading to stagnation and a decline in revenue in the future.

Figure 9. Profile of the integration of revenue management metrics for 5* hotels based on a
balanced approach
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Source: compiled by the authors using data from the financial statements of Ukrainian hotel
enterprises and the results of an expert survey of a sample

The congruence of revenue management metrics in 5-star hotels (low range from 0 to
0.59) indicates their positive impact on the flexibility and adaptability of revenue management.
The balance of revenue management metrics across subsystems facilitates the achievement of
revenue management objectives, as adherence to revenue management principles ensures that
focusing solely on maximising short-term profits during peak seasons does not compromise
the achievement of long-term financial stability. It is precisely the integration and balance of
metrics in 5-star hotels that positively influence the flexibility and adaptability of revenue
management tools.

Thus, the proposed methodological approach to evaluating revenue management
metrics based on a balanced approach makes it possible, depending on the category of the hotel
enterprise, to determine the utilisation of resource potential in terms of the dynamics of changes
and the consistency of metrics as a source of revenue generation.

The evaluation of revenue management subsystem metrics for hotel enterprises based
on a balanced approach, followed by their generalisation and systematisation, has made it
possible, depending on the category of the hotel enterprise, to determine the utilisation and
deployment of resource potential in relation to the dynamics of change and the alignment of
metrics as a source of revenue generation.

DISCUSSION/CONCLUSION
In order to assess the impact of artificial intelligence in hotel revenue management, the
quantitative metrics of the ‘financial subsystem’, ‘human resources subsystem’ and ‘resource
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subsystem’ have been characterised and assigned threshold values, along with the quantitative
and qualitative metrics of the ‘digital subsystem’ , ‘marketing subsystem’ and ‘environmental
subsystem’ in the context of testing a methodological approach to evaluating revenue
management metrics based on a sample comprising hotels of various categories. To evaluate
the metrics, the indicators of three-star, four-star and five-star hotels in Ukraine were analysed.

It has been established that Ukrainian hotels exhibit an imbalance between digital and
marketing, financial and marketing, and digital and HR revenue management metrics,
indicating a significant increase in risks in the event of market fluctuations, which necessitates
prompt adjustments to revenue planning. A methodology has been developed for assessing
revenue management metrics by subsystems of balance, with a graphical representation of the
integration profile in the form of a hexagon, which has been tested in the hotel industry and
enables the congruence of metrics to be assessed and areas for revenue maximisation and cost
optimisation to be identified. The balance of revenue management metrics across subsystems
in 5-star hotels has been identified, which facilitates the achievement of revenue management
objectives due to compliance with revenue management principles, the flexibility and
adaptability of revenue management tools, and the integration of business processes.

This study analyzed existing approaches to evaluating revenue management (RM)
metrics and concluded that a justified, generalized assessment can only be achieved through a
comprehensive, multi-indicator approach. The analysis encompassed six key metrics: (1)
average cost per occupied room (CostPar) — a financial metric; (2) average occupancy rate
(Occ) — a resource metric; (3) staff labor productivity — an HR metric; (4) market penetration
index (MPI) — a marketing metric; (5) ecological activity cost coefficient — an environmental
metric; and (6) digitalization cost coefficient — a digital metric. These metrics were evaluated
using data from three-star, four-star, and five-star hotels in Ukraine. The findings reveal a
significant imbalance in Ukrainian hotels between digital and marketing metrics, financial and
marketing metrics, and digital and HR metrics. This disbalance indicates substantial
vulnerability to market fluctuations and underscores the need for timely adjustments in revenue
planning.

To address these challenges, we developed a methodology for evaluating RM metrics
across balanced subsystems, featuring a graphical representation of the integration profile in
the form of a hexagon. This methodology was applied to hotel enterprises and enables the
assessment of metric congruence, identification of areas for revenue maximization, and
optimization of costs. The analysis revealed that RM metrics are balanced across subsystems
in five-star hotels, which facilitates the achievement of RM goals. This balance is attributable
to adherence to RM principles, flexibility and adaptability of RM tools, and the integration of
business processes. These findings align with balanced scorecard theory, which posits that
multi-dimensional performance measurement enhances strategic alignment and decision
coherence.

The conceptual framework of RM effectiveness defines a hotel enterprise's capacity to
maximize revenue while optimally utilizing its resource potential and minimizing financial
risks. We identified and analyzed outcome indicators generated by the enterprise's resource
potential as concepts of the internal and external core of hotel effectiveness. Graphically
modeled curves depict the relationship between hotel revenue and average room rate (ARI),
MPI, investments in personnel development, and investments in digital, energy-saving, and
ecological technologies. The study demonstrates that an adequate representation of RM
effectiveness concepts is achieved through the enterprise's resource capabilities, which create
an internal leverage effect for revenue formation and growth. This finding supports dynamic
capabilities theory, suggesting that resource-based capabilities enable hotels to sense market
opportunities, seize revenue potentials, and reconfigure operations for sustained performance.
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These results carry important implications for small and independent hospitality
operators facing investment constraints. The hexagon-based balanced assessment framework
provides a practical tool for identifying metric imbalances, prioritizing investments, and
aligning Al-driven RM tools with organizational capabilities. For Ukrainian hotels —
particularly those in the three- and four-star categories — the identified imbalances suggest that
operational adjustments in digitalization, marketing, and HR development are necessary to
mitigate market volatility risks. The demonstrated effectiveness in five-star hotels offers a
benchmark for best practices, indicating that integrated business processes and flexible RM
toolkits are critical for achieving RM objectives. Future research should examine how these
metric imbalances evolve under different market conditions and test the hexagon methodology
in international hospitality contexts.
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Abstract: Innovation is a key driver of competitiveness and business performance,
particularly in the retail sector. This study examines the impact of innovation strategies on
supermarket chains in Albania, focusing on product, organizational, technological, and digital
business model innovations. A quantitative methodology is employed through structured
questionnaires administered to supermarket managers and consumers, enabling a comparative
analysis of perceptions regarding innovation effectiveness and its influence on performance
and customer experience. The findings reveal a strong positive relationship between innovation
and business performance. Specifically, 95% of consumers reported improved convenience
from online ordering and delivery, 90% were attracted by regularly updated product
assortments, and 70% of managers confirmed a positive impact of innovation on performance.
Technological and customer-oriented innovations have the greatest effect on customer
satisfaction and competitive differentiation, while organizational innovations enhance
operational efficiency and long-term sustainability. The results provide practical insights for
managers and policymakers in transitional economies.

Keywords: innovation strategies, business performance, technological innovation,
customer experience, supermarkets, Albania.

1 Introduction

In today’s rapidly evolving business environment, innovation is critical in determining
the success and competitiveness of businesses across industries. This study investigates the
impact of innovation initiatives on the performance of supermarkets in the Albanian market,
specifically exploring how creative approaches to product offerings, marketing techniques, and
customer experiences influence consumer behavior, satisfaction, and ultimately corporate
performance. Schumpeter (1934) defines innovation as the creation of new production methods
or products, while Davila et al. (2013) frame it as a structured strategy for creating value
through change. In a globalized competitive landscape, companies must prioritize innovation
to remain competitive and adapt to changing dynamics, with Pisano (2015) noting that the
absence of a defined innovation strategy is among the most significant barriers to sustained
performance improvement.

The retail sector in Albania is undergoing a significant transformation driven by
technological advancements, shifting consumer tastes, and intensifying competition.
Supermarkets must implement creative strategies to remain relevant and survive in the market.
This study, which examines the relationship between innovation strategies and business
success, provides important insights for Albanian supermarkets seeking to improve their
strategic decision-making. Additionally, the findings can help policymakers, industry
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stakeholders, and business leaders understand the need to cultivate an innovative culture and
invest in technology to support retail growth and competitiveness. The study aims to address
gaps in the literature on the impact of innovation on business performance in Albanian
supermarkets, with the expectation that the findings will offer practical implications for
supermarkets navigating the complexities of the modern market landscape.

Research Question: How do innovation strategies such as self-payment systems, expanded
product assortments, reverse vending machines, marketing strategies, and improved customer
experience influence the performance of supermarkets in Albania?

Hypothesis: Supermarkets in Albania that adopt innovative practices such as self-checkout
systems, expanded product assortments, bottle recycling machinery, innovative marketing
strategies, and improved customer experiences will perform better financially.

2 Literature review

2.1 Innovation strategy: conceptual framework

Research within the field reveals considerable disparities in innovation strategies
among firms, visible both within specific sectors and over time. An innovation strategy can be
understood as a structured plan comprising consistent policies and actions aimed at achieving
specific competitive objectives, as articulated by Davila et al. (2013). Sheth and Sinfield (2022)
further elaborate that an innovation strategy consists of context-dependent options that serve
as management levers for innovation within an industry. These strategies are essential for
companies to remain relevant, adapt to market changes, and capitalize on emerging
opportunities, encompassing a broad spectrum of activities from product development to
process improvement and business model innovation.

Without a defined innovation strategy, companies often rely on a mix of recognized
best practices without considering how well they align with broader business objectives. Pisano
(2015) underlines the challenge companies face in improving innovation due to the lack of such
strategies. Research by Karlsson and Tavassoli (2015) highlights the performance benefits of
adopting complex innovation strategies that encompass multiple aspects, such as product,
process, organizational, and marketing innovations. They found that companies employing
such comprehensive strategies outperform those without innovation initiatives or with simpler
strategies focused on individual aspects.

2.2 Innovation in retail and food stores

A growing body of literature highlights the central role of innovation in the retail and
food industry. Supermarket retailers rely primarily on three areas of innovation: multi-channel
sales, supply chain efficiency, and information management. Retailers predominantly pursue
incremental rather than radical innovation, favoring non-technological approaches such as
online shopping, electronic shelf labels, and automated checkout systems (Pantano &
Vannucci, 2019). Dynamic capabilities the ability to integrate, build, and reconfigure
internal competencies in response to market changes — have been identified as critical for
sustaining this innovation trajectory, particularly in the food retail context (Teece, 2018).
Recent research published in AIJES highlights that intelligent packaging technologies are
increasingly reshaping retail product communication and supply chain sustainability, a trend
directly relevant to supermarket innovation strategies (Gigauri & Palazzo, 2023). Similarly,
augmented reality and Al-driven personalization tools are emerging as next-generation retail
innovations with significant implications for customer engagement (Zimmermann et al., 2023).
At the macroeconomic level, Abbes (2025) demonstrates that innovation has a statistically
significant positive effect on economic growth in developing economies, reinforcing the
strategic importance of innovation adoption in markets such as Albania.
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Digital business model innovation in the food retail sector has traditionally been
dominated by brick-and-mortar models, which have remained largely untouched by digital
disruption until recent years. However, there has been a notable shift towards integrating digital
technologies into traditional business models, leading to a closer integration between physical
and digital channels. The COVID-19 pandemic further accelerated the adoption of digital
technologies in food retail, as retailers were forced to rapidly reorganize their in-store and
online operations to minimize physical contact and manage panic buying. The adoption of a
genuine digital culture within organizations has been identified as a key enabler of sustainable
competitive advantage, linking innovation capacity directly to human capital and talent
management practices (Serafimova & Vasilev, 2024).

The Balkan supermarket market is one of the most significant sectors in the services
and trade industry of the Western Balkans, encompassing Albania, Kosovo, North Macedonia,
Montenegro, Bosnia and Herzegovina, Croatia, and Serbia. Supermarket chains were
established late in Albania because, unlike the rest of Yugoslavia, which had a mixed economy,
Albania’s economy was rigorously planned. Only in the mid-2000s did supermarket chains
emerge, with two of the main chains being multinationals (Spar and Conad) (Gérdogi et al.,
2016).

2.3 Barriers to innovation and the Albanian business environment

Supermarkets in Albania face various challenges and barriers in implementing
innovation strategies. These include limited access to financing, as many supermarkets —
particularly small and medium enterprises — struggle to secure sufficient funds to invest in
new technologies, equipment, and research and development. Regulatory constraints also pose
significant challenges, as Albania's regulatory environment is complex and bureaucratic,
imposing heavy compliance requirements and administrative procedures. Cultural resistance
to change is another barrier, as traditional attitudes and norms within the workforce may resist
changes to established practices and routines (Albanian Institute of Statistics, 2020).

Furthermore, limited infrastructure and technological capabilities present challenges for
supermarkets seeking to innovate. Insufficient access to reliable electricity, internet
connectivity, and transport infrastructure in some regions of the country can hinder the
adoption of advanced technologies and digital solutions. The Albanian government has
recognized the importance of innovation in driving economic growth, implementing initiatives
such as the National Strategy for Science, Technology, and Innovation (2014-2020) and the
Albanian Investment Development Agency (AIDA) to support businesses in overcoming
barriers to innovation (Council of Ministers of Albania, 2014).

2.4 Consumer behavior and innovation adoption

Consumer behavior and preferences play a significant role in shaping the retail
landscape in Albania. A prominent trend in the Albanian retail market is the growing demand
for convenience. Consumers increasingly value time-saving solutions and seamless shopping
experiences, leading to innovations such as online shopping platforms, click-and-collect
services, and mobile payment options. Sustainability has also become an important
consideration for Albanian consumers, with growing awareness of environmental issues
prompting demand for eco-friendly products and sustainable retail practices (European
Commission, 2021). The growing influence of digital and social media marketing on consumer
decision-making further reinforces this trend, with recent evidence confirming that digital
channels significantly shape purchasing behaviour in retail contexts (Kaur, 2023).

Examining Irish food shopping habits and their potential implications for the Albanian
market reveals considerable connections and illuminating insights. The shift in consumer
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behavior in Ireland from weekly or monthly grocery trips to more frequent, smaller shopping
excursions, driven by changing food consumption patterns and a growing preference for fresh
and nutritious items (Turéinkova & Stavkova, 2009), implies a complex reconfiguration of
consumer behavior that may resonate in the Albanian context. Albanian retailers could benefit
by prioritizing easy store navigation and quick checkout processes to meet the growing demand
for convenient shopping options.

3 Methodology

This study employs a quantitative research approach to investigate the relationship
between innovation strategy and business performance in supermarkets and markets in
Albania. Data collection was carried out during the period November—December 2023. The
target population comprised (i) supermarket executives and managers employed in Albanian
supermarket chains that had recently undertaken innovation initiatives — including self-
checkout deployment, product assortment expansion, digital marketing campaigns, or
installation of reverse vending machines — and (ii) adult consumers who regularly shop at
Albanian supermarket chains. Structured survey questionnaires were designed for each
respondent group to collect quantitative data using 5-point Likert-scale items (1 = Strongly
Disagree, 5 = Strongly Agree) and one open-ended question per questionnaire to capture
qualitative insights.

Two distinct questionnaires were administered: one targeting business executives and
managers (n=30) from supermarket companies that had recently undergone innovation, and a
second targeting consumers (n=100). The business leaders sample comprised respondents
holding roles such as Business Leader (50%), Manager (40%), and Market Development
Responsible (10%), drawn from small (27%), medium (50%), and large (23%) supermarket
companies. The consumer sample was predominantly female (70%), with the 33—44 age cohort
being the largest (35%), and 60% holding a university degree. The business questionnaire
covered demographic information (role, years of experience, company size), innovation
strategy assessment, and financial management practices. The consumer questionnaire
examined demographics, perceptions of innovation strategies in supermarkets, and experiences
with shopping innovations, including loyalty programs, store design, pricing strategies, and
digital platforms. Data were analyzed through descriptive statistics and thematic analysis of
open-ended responses.

To test the research hypothesis inferentially, composite scores were calculated for each
respondent by averaging their responses across the relevant Likert items. For business leaders,
two subscales were constructed: an innovation strategy subscale (5 items) and a financial
management subscale (3 items), yielding a full composite of 8 items. For consumers, an
innovation strategy perception subscale (6 items) and a shopping experience subscale (5 items)
were aggregated into an 11-item composite. Internal consistency was assessed using
Cronbach’s alpha (a). One-sample t-tests were conducted to determine whether each composite
mean was significantly above the neutral midpoint (po = 3.0), corresponding to a rejection of
the null hypothesis that perceptions of innovation are neutral or negative. Effect size was
reported as Cohen’s d. Spearman rank-order correlations were computed among subscales to
examine relationships within the construct. A significance threshold of a = 0.05 was applied
throughout.

4 Results

4.1 Business Leaders’ Perceptions
The innovation strategy assessment among business leaders revealed strong positive
perceptions of innovation adoption. Key findings included: 55% agreed or strongly agreed that

92



Aurela BRAHOLLI, Endri PLASARI, Elvin MEKA

their business prioritizes innovation to adapt to changing socio-economic conditions; 70%
agreed that recent innovation initiatives positively impacted business performance; 70%
indicated that their company actively encourages innovative ideas from all employee levels;
and 65% reported regular resource investments in research and development. Regarding
financial management practices, 70% effectively tracked the ROI of innovation projects; 65%
had financial resources specifically allocated to innovation; and 70% reported close cross-
departmental collaboration to ensure innovation projects were adequately funded. Figure 1
presents business leaders' perceptions of innovation strategy and financial management
dimensions. A particularly notable qualitative finding emerged from the open-ended question
regarding Reverse Vending Machines (RVMs) for bottle recycling. Opinions ranged from
enthusiastic approval to cautious skepticism. One manager noted: “From a managerial
perspective, | believe that implementing bottle recycling machines is a strategic move that can
differentiate our supermarket from competitors and attract environmentally conscious
customers. While presenting some initial obstacles, the long-term benefits in terms of
sustainability and customer loyalty outweigh the challenges.” Another expressed concerns
about practicality: “I am somewhat skeptical about implementing bottle recycling machines.
While | understand the importance of recycling and sustainability, | am concerned about the
practicality and effectiveness of these machines in the Albanian context.”

Figure 1. Business leaders’ perceptions of innovation strategy and financial management (n=30)

Regular investment
in R&D to drive
innovation

Company encourages
innovative ideas from
all employee levels

Current market conditions
require continuous
innovation

Recent innovation initiatives
have positively impacted
business performance

mmm Agree / Strongly Agree
Neutral
Disagree / Strongly Disagree

Our business prioritizes
innovation to adapt to
changing conditions

0 20 40 60 80 100
Percentage (%)

Source: Authors’ own elaboration.

4.2 Consumer perceptions

Figure 2 presents consumer perceptions across shopping experience and innovation
dimensions. Regarding shopping experiences and innovations: 70% reported that innovative
loyalty programmes motivate them to shop more frequently; 85% appreciated supermarkets
that actively seek and implement customer feedback; 82% agreed that innovative store layouts
contribute to a more pleasant shopping experience; 85% valued supermarkets with user-
friendly mobile applications and online platforms; and 80% showed appreciation for
supermarkets that demonstrate social responsibility and support for local communities.

Regarding RVMs, consumer responses were predominantly positive, with the majority
expressing a willingness to shop more at supermarkets equipped with these machines. One
consumer stated: “Absolutely! I am all for sustainability, and knowing that a supermarket has
reverse vending machines makes me more likely to choose it over others. Plus, earning points
that I can convert into discounts or products? It is a win-win!”
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Figure 2. Consumer perceptions of shopping experiences and innovation (n=100)
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Source: Authors’ own elaboration.
Table 1 provides a consolidated overview of the key survey findings across both
respondent groups, summarising the percentage of respondents who agreed or strongly agreed
with each innovation-related statement.

Table 1. Summary of key survey findings (business leaders n=30; consumers n=100)

Category Key Indicator % Agree /
Strongly
Agree

Business Leaders: | Prioritizes innovation to adapt to changing conditions 55%
Innovation Strategy

Recent innovations positively impacted business performance 70%

Encourages innovative ideas from all employee levels 70%

Regular investment in R&D to drive innovation 65%
Business Leaders: Financial | Effectively tracks the ROI of innovation projects 70%
Management

Dedicated financial resources allocated for innovation 65%

Cross-departmental collaboration for innovation funding 70%
Consumer Perceptions: | New products/services improve the shopping experience 70%
Innovation Strategy

Innovative marketing raises awareness of products & 80%

promotions

Online ordering/delivery services improve convenience 95%

Eco-friendly packaging positively influences purchase decisions 80%

Regular product range updates attract customer attention 90%

Technology investment in checkout processes is valued 80%
Consumer Perceptions: | Innovative loyalty programs motivate more frequent purchases 70%
Shopping Experience

Supermarkets that actively seek and implement feedback are 85%

valued

Innovative store layouts contribute to a pleasant experience 82%

User-friendly mobile apps/platforms enhance shopping 85%

Social responsibility & community support build loyalty 80%

Source: Authors’ own elaboration.
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4.3 Statistical test of hypothesis
To test the research hypothesis inferentially, one-sample t-tests were conducted for each

composite scale against the neutral midpoint (o = 3.0). The results are presented in Table 2.

Table 2. Statistical test results: one-sample t-tests vs neutral midpoint (1o = 3.0)

Scale n M | SD 95% ClI t (df) d
Manager: innovation 30 | 3.61 | 0.69 | [3.36,3.87] 488 | 0.89
strategy (5 items) (29)***
Manager: financial 30 | 3.82|0.61 | [3.60,4.05] 7.45 | 1.36
management (3 items) (29)***
Manager: full composite (8 30 | 3.69 | 0.50 | [3.50, 3.88] 7.52 1.37
items) (29)***
Consumer: innovation 100 | 4.16 | 0.56 | [4.05, 4.27] 20.60 | 2.06
strategy (6 items) (99)***
Consumer: shopping 100 | 4.19 | 0.58 | [4.08, 4.31] 20.73 | 2.07
experience (5 items) (99)***
Consumer: full composite 100 | 4.18 | 0.40 | [4.10, 4.25] 29.64 | 2.96
(11 items) (99)***

Source: Authors’ own elaboration.
Note. *** p < 0.001. Cronbach’s a: manager full scale = 0.700; consumer full scale = 0.726. All means are significantly
above the neutral midpoint (uo = 3.0), confirming the hypothesis.

One-sample t-tests were conducted for each composite scale to test whether the mean
significantly exceeded the neutral midpoint (po = 3.0). All tests were statistically significant (p
< 0.001) with large effect sizes. The manager full composite yielded M = 3.69, SD = 0.50, t(29)
=7.52,p <0.001, Cohen’s d = 1.37; the consumer full composite yielded M =4.18, SD = 0.40,
t(99) =29.64, p <0.001, Cohen’s d = 2.96. Subscale results are reported in Table 2. Cronbach’s
alpha indicated acceptable to good internal consistency across all scales: manager innovation
subscale a = 0.816, manager full scale o = 0.700, consumer innovation subscale o = 0.828,
consumer shopping experience subscale a = 0.807, and consumer full scale o = 0.726. These
results provide inferential statistical support for the hypothesis that Albanian supermarkets
adopting innovation strategies are perceived as performing significantly above neutral across
both managerial and consumer perspectives.

5 Discussion

The study provides inferential statistical evidence confirming that innovation strategies
are positively and significantly associated with perceptions of business performance in
Albanian supermarkets. This finding aligns with Karlsson and Tavassoli (2015), who
demonstrated that firms employing comprehensive multi-dimensional innovation strategies
consistently outperform those with narrower or absent approaches. The present study extends
this evidence to a transitional Balkan market context where such empirical validation has
previously been limited. Consumer perceptions of innovation were particularly strong (M =
4.18, d = 2.96), suggesting that customer-facing innovations yield the most visible returns —
a pattern consistent with Hristov and Reynolds (2015), who found that non-technological,
customer-oriented innovations deliver the most immediate competitive benefits in retail. This
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is further supported by Varis and Littunen (2010), who found that organizations introducing
more new products consistently attract higher customer engagement.

The near-universal agreement (95%) among consumers that online ordering and
delivery services improve convenience is the most striking single finding of this study. This
substantially exceeds equivalent figures reported in comparable Central European retail
studies, suggesting that latent demand for digital services in Albanian retail is higher than
previously recognized. This finding diverges from Pantano and Vannucci (2019), who found
that technology diffusion in retail tends to be gradual and heterogeneous; the Albanian
consumer data suggest a readiness for rapid digital adoption that may leapfrog the incremental
patterns observed in more developed markets. This has direct implications for investment
prioritization: digital infrastructure and online platforms should be treated as urgent rather than
aspirational investments.

The strong consumer receptiveness to sustainability initiatives (80% for eco-friendly
packaging) aligns with broader European consumer trends and is particularly significant in the
context of Albania’s EU accession aspirations. This corroborates Dabija et al. (2019), who
identified sustainability-driven retail innovations as a key driver of loyalty in Central and
Eastern European markets, and Ankiel et al. (2020), who documented similar convergence
trends in EU-candidate food retail markets. What is new here is that this preference appears to
have already taken root in a market with significantly lower average incomes than those of
established EU members, suggesting values-driven purchasing behavior decoupled from
constraints on disposable income.

The mixed but predominantly positive managerial perceptions of Reverse Vending
Machines illustrate the tension between strategic vision and operational feasibility that
characterizes the adoption of innovation in developing retail markets. This echoes Pantano
(2016), who showed that early retail innovators face higher risks but achieve competitive
advantages; however, the Albanian context introduces additional barriers — infrastructure
limitations, maintenance capacity, and consumer education — that are less pronounced in
Western European settings. This is a novel contribution: the study identifies a gap between
consumer enthusiasm for sustainability innovations and managerial skepticism, which
policymakers and retailers must bridge through targeted support mechanisms. Teece (2018)
notes that dynamic capabilities require not only the ability to sense opportunities but also the
capacity to reconfigure resources accordingly; the RVM findings suggest that Albanian
supermarkets are sensing the opportunity but have not yet fully developed the capacity to
reconfigure resources.

Taken together, these findings confirm that innovation strategies — spanning digital
adoption, product diversification, sustainability, and customer experience — constitute a
coherent and measurable driver of business performance in the Albanian supermarket sector.
The results corroborate Sheth and Sinfield (2022), who argue that innovation strategy must be
embedded as a systemic management lever. They also advance the evidence base for
transitional-economy retail contexts documented by Abbes (2025), who found a statistically
significant link between innovation investment and economic growth at the national level,
thereby complementing the firm-level evidence presented here. This study’s contribution is
therefore twofold: it provides the first inferential statistical validation of the innovation—
performance link in Albanian food retail, and it identifies digital and sustainability innovations
as the highest-priority investment domains for Albanian supermarket managers.

6 Conclusions

This study underscores the transformative capacity of innovation to drive business
performance and customer satisfaction in the supermarket industry. The findings confirm the
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hypothesis that Albanian supermarkets adopting innovation strategies achieve superior
performance outcomes, consistent with Karlsson and Tavassoli (2015), who demonstrated that
firms employing comprehensive multi-dimensional innovation strategies outperform those
pursuing narrower approaches. The centrality of digital and customer-oriented innovations in
driving satisfaction aligns with Hristov and Reynolds (2015), who found that non-technological
and customer-facing innovations yield the most immediate competitive benefits in retail.
Furthermore, the positive consumer receptivity to sustainability initiatives reflects the growing
alignment with EU market norms, echoing findings by Dabija et al. (2019), who identified
sustainability-driven retail innovations as a key driver of loyalty in Central and Eastern
European markets. In contrast to Pantano (2016), who noted that early retail innovators face
disproportionate risk, the Albanian supermarkets in this study appear to have mitigated risk
through incremental adoption — confirming that gradual digital integration is a viable strategy
in transitional economies.

Investments in technology, such as self-payment systems, online ordering platforms,
and mobile loyalty applications, emerge as key drivers of operational efficiency and customer
satisfaction. This corroborates Sheth and Sinfield (2022), who argue that innovation strategy
must be embedded as a systemic management lever rather than an ad hoc initiative.
Additionally, the growing consumer preference for eco-friendly packaging and recycling
programs signals convergence with broader European sustainability standards, a finding
supported by Ankiel et al. (2020), who documented similar trends across emerging EU-
candidate food retail markets. By embracing innovation and adapting to changing market
dynamics, supermarkets can position themselves for sustainable growth and competitiveness
in Albania's evolving retail landscape.

Practical Recommendations

1 Integration of digital technologies, such as self-payment systems and mobile
applications, should be prioritized across all supermarket branches, incorporating
features such as online ordering, personalized recommendations, and loyalty program
management.

2 Supermarkets should actively adopt sustainability initiatives to minimize
environmental impact and connect with the values of environmentally conscious
consumers, including reducing plastic use, sourcing from local, eco-friendly suppliers,
and implementing in-store recycling programs.

3 Supermarkets should develop innovative loyalty programs tailored to individual
customer preferences and shopping behaviors, leveraging customer data analytics to
create personalized experiences, targeted promotions, and exclusive loyalty rewards.

4 Policymakers should strengthen support mechanisms for retail innovation through
financial incentives, streamlined regulatory processes, and investment in digital
infrastructure, particularly in regions with limited connectivity.

The study’s main limitation is the quantitative nature of the data collection method,
which may limit the depth of understanding regarding the underlying motivations and
contextual factors driving business innovation strategies. Future research could employ mixed-
methods approaches to provide richer insights into the mechanisms by which innovation
strategies translate into business performance outcomes in the Albanian retail context.
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Abstract: Small developing startup ecosystems frequently lack the legal infrastructure
required to attract international venture investment, placing domestically incorporated
companies at a structural disadvantage relative to counterparts registered in established legal
jurisdictions. The study examines the Delaware Flip phenomenon - the practice whereby
startups incorporate in Delaware, USA, rather than in their home country - as a measurable
indicator of legal framework inadequacy within small, developing startup ecosystems, with an
empirical focus on the case of Georgia. This study employs documentary profiling of 28
Georgian tech startups alongside semi-structured interviews with founders, legal practitioners,
and ecosystem actors, applying North's institutional theory and the Triple Helix framework as
analytical lenses to interpret structural patterns of offshore incorporation. The results reveal
that more than a third of sampled startups with international investor engagement have
undergone full or partial Delaware incorporation, driven by four structural legal gaps: the
absence of SAFE note legislation, inadequate employee stock ownership plan frameworks, the
lack of specialized commercial dispute resolution mechanisms, and exclusion from global
payment infrastructure incompatible with domestic incorporation. The results further show
that these deficiencies collectively render foreign incorporation a functional necessity rather
than a voluntary strategic preference, affecting the regulatory anchoring of the startup cohort.
The findings of this study suggest that the Delaware Flip represents a loss not only of tax
revenue but of legal identity, institutional capital, and ecosystem anchoring, and that a state
simultaneously funding startup development while maintaining structural conditions that
necessitate foreign incorporation produces outcomes contrary to its own developmental
objectives.

Keywords: Delaware Flip; institutional framework; startup ecosystem; Georgia; legal
infrastructure

1. INTRODUCTION

At some point in nearly every Georgian startup's growth trajectory, the same
conversation happens. An international investor is interested, due diligence begins, and then
comes the question - not about the product, nor the team, but the legal structure: "Are you
incorporated in Delaware?" If the answer is no, investors lose enthusiasm.

This paper is about what that moment reveals. The practice of reincorporating in
Delaware - commonly called the "Delaware Flip" - is well known among startup practitioners
but poorly understood as a policy problem. Most treatments of the phenomenon focus on the
mechanics: how to structure the flip, what the tax implications are, how long it takes. What
receives far less attention is what the flip actually signals about the legal system being left
behind. Georgia's startup ecosystem has grown considerably since GITA's (Georgia's
Innovation and Technology Agency) establishment in 2014. Investment volumes reached $180
million by 2024. The 500 Global partnership brought international methodology and
connections. StartupBlink's rankings improved. On paper, the ecosystem is moving in the right
direction. Yet we observe the pattern: the more successful a Georgian startup becomes
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internationally, the more likely it is to legally exit Georgia. The paradox runs deeper than it
first appears. GITA - the state agency whose mandate is to develop the Georgian startup
ecosystem - runs its flagship accelerator program in partnership with 500 Global, one of the
world's most active early-stage funds. 500 Global's standard investment terms require Delaware
incorporation. This means that Georgia's primary public instrument for startup development is,
in practice, a pipeline to Delaware. The state is simultaneously building the ecosystem and
funding the mechanism that extracts value from it. It is a structural consequence of a legal
framework that was not built with venture-backed companies in mind. Broader institutional
reform efforts in Georgia's business environment, including ongoing changes to audit and
accounting frameworks, suggest a moment of regulatory transition that extends beyond startup
law alone (Kalatozishvili & Gegeshidze, 2025).

The argument this paper makes is straightforward. Delaware Flip is not a preference.
Founders do not sit down and weigh the merits of Georgian versus Delaware corporate law and
conclude that Delaware is superior. They flip because their investors require it, and their
investors require it because Georgian law lacks the instruments that international venture
capital transactions depend on - SAFE notes, enforceable ESOP structures, predictable IP
assignment mechanisms, and courts with the expertise to handle disputes that arise from these
arrangements. When these instruments do not exist in local law, the transaction migrates to a
jurisdiction where they do. Delaware has been refining these instruments for over a century.
Georgia has been building its startup ecosystem for ten years. The gap is not surprising. But it
is costly.

Profiling of Georgian tech startups, combined with interviews conducted with founders
and other ecosystem stakeholders between 2022 and 2025, shows that more than a third of
startups with international investor engagement have undergone full or partial Delaware
incorporation. The aim of this study is to identify and document the structural legal factors
driving Delaware incorporation among Georgian tech startups and to assess their cumulative
impact on ecosystem development. To achieve this aim, the study addresses three intermediate
problems: (1) identifying the specific legal instruments absent from Georgian corporate law
that international investors require as standard; (2) quantifying the prevalence of Delaware
incorporation among internationally active Georgian startups; and (3) evaluating the systemic
consequences of this pattern for ecosystem anchoring and institutional development.

The study is guided by the following research question: What structural legal gaps in
Georgia's corporate framework drive Delaware incorporation among internationally active
tech startups, and what are the cumulative consequences of this pattern for startup ecosystem
development? Three subsidiary questions follow: (1) Which specific legal instruments absent
from Georgian law do founders and investors identify as drivers of reincorporation? (2) How
prevalent is Delaware incorporation among internationally active Georgian startups? (3) What
are the ecosystem-level consequences of this pattern at scale?

2. LITERATURE REVIEW

Delaware's corporate law has been developing since 1899. That date matters not
symbolically but practically: 125 years of continuous refinement through court decisions,
legislative amendments, and market feedback has produced a system whose predictability
simply does not exist elsewhere. Daines (2001) shows that Delaware's dominance is a network
effect - investors, lawyers, and judges all operate within the same system, and deviation from
it is expensive for every party involved. This is not about Delaware being objectively superior
in some abstract legal sense. It is about coordination: when everyone expects Delaware, the
cost of proposing something different falls entirely on whoever proposes it.

Black and Gilson (1998) are more direct: venture capital market depth correlates with
corporate law sophistication. Their argument is not that good law produces good startups, but
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that without adequate legal infrastructure, the financial instruments that venture capital depends
on - convertible notes, equity compensation, liquidation preferences - cannot be executed with
the speed and standardization that investors require. The legal framework is not background. It
is the operating system. Delaware's adaptive capacity compounds this advantage. The 2025 SB
21 reform, that clarified director liability standards in response to activist shareholder litigation,
illustrates that Delaware does not just exist, it responds (Harvard Law School Forum on
Corporate Governance, 2025). Most national legislatures revising startup law are working from
scratch, without the institutional memory or judicial precedent that makes Delaware's
adjustments incremental rather than foundational.

2.1 Institutional Theory, the Entrepreneurial State, and the Triple Helix

North (1990) defines institutions as the rules of the game - the formal and informal
constraints that structure economic interaction. The distinction between formal and informal
matters here. Informal institutions - trust, reputation, cultural attitudes toward risk and failure
- can do a great deal of work in early-stage ecosystems. A founder and an angel investor who
know each other can close a deal on a handshake. But informal trust does not scale. When a
Georgian startup seeks capital from a US fund whose partners have never met the founders,
never visited Thilisi, and are accountable to their own limited partners for every investment
decision, they need formal instruments: a legal structure they recognize, documents their
lawyers can review without a week of orientation, and courts they can access if something goes
wrong. Informal institutions cannot provide any of that.

Williamson (2000) adds a temporal dimension that is often overlooked. Informal

institutions change slowly - over decades or generations. Formal rules can change quickly, if
there is political will. This asymmetry is relevant for policy: a government that wants to reduce
Delaware Flip rates cannot wait for cultural change. It can, however, pass legislation. The
instruments required are not novel - SAFE notes, ESOP frameworks, IP assignment
mechanisms, specialized commercial dispute resolution. Other countries have written this
legislation. The question is whether Georgia will.
DiMaggio and Powell's (1983) concept of institutional isomorphism explains the social
dimension of the flip decision. Startups do not incorporate in Delaware because they have
independently evaluated all available jurisdictions. They do it because incorporation in
Delaware signals to investors that the founding team understands professional norms. It is a
legitimacy mechanism as much as a legal one. This means that even if Georgian law were
improved tomorrow, some period of reputation-building would be required before international
investors began treating Georgian incorporation as equivalent. Legal reform is necessary but
not immediately sufficient - which makes the delay in pursuing it more costly, not less.

Mazzucato (2013) rounds out the theoretical picture. Her argument that the state should
function as an active institutional builder - not merely removing barriers but constructing the
infrastructure that markets cannot build for themselves - applies directly here. The legal
instruments that Georgian startups need do not emerge spontaneously from market activity.
They require legislative action. Framing this as government interference misses the point:
Delaware's corporate law is itself the product of sustained state effort over more than a century.
Georgia needs a compressed version of that effort.

Etzkowitz and Leydesdorff's (2000) Triple Helix model provides a complementary
structural lens. The framework conceptualizes innovation ecosystems as the product of
dynamic interaction among three institutional spheres: government, industry, and academia. In
a well-functioning ecosystem, these spheres overlap and reinforce each other. Government
constructs the regulatory and financial conditions, industry applies and scales innovation, and
academic institutions supply knowledge and talent. The model's central insight for this study
is that government's role is not passive: it must actively build the institutional infrastructure
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within which private capital and entrepreneurial activity can combine productively. A
government that invests in financial ecosystem instruments, such as grants, accelerators, co-
investment programs, while neglecting the legal infrastructure those instruments depend on
produces a structurally incomplete Helix. State investment cannot compound into durable
ecosystem outcomes.

2.2 What the Literature Has Missed

Documentation of Delaware Flip in academic literature is thin. Practitioner sources -
notably Rest of World (2021) - describe the mechanics: how to structure the transaction, what
the tax implications are, how long it takes. What they do not examine is what happens to the
ecosystem being left behind. When one startup flips, the consequence is primarily financial -
tax revenue and legal fees go to Delaware rather than the home country. When more than a
third of internationally active startups flip, something more significant is happening. The
domestic legal system is being systematically bypassed by the most dynamic segment of the
business population. This creates a feedback loop: as successful startups flip, the local legal
ecosystem receives less pressure to reform, less revenue from sophisticated transactions, and
less talent with experience in growth-stage legal work. The gap widens.

The legal framework limitations driving Delaware Flip are not newly discovered. The
authors first documented them in 2020, noting that Georgian support organizations were
structurally misaligned with the practical legal needs of growth-stage companies (Chachanidze
et al., 2020). Five years later, the legislative gaps identified then remain unaddressed - while
the number of startups affected has grown. This study is partly a response to that inaction: a
more systematic quantification of a problem that practitioners have named, and policymakers
have not yet solved.

Figure 1. Conceptual framework of the study

‘ North (1990) Etzkowitz & Leydesdorff (2000)
| Institutional theory: formal rules Triple Helix: state must build lega
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Comparative evidence makes the structural argument stronger. Israel's Yozma program
succeeded partly because legal reforms accompanied financial intervention - domestic
incorporation became viable for venture-backed companies at the same time that capital
became available (Avnimelech & Teubal, 2006). Estonia’s EU-harmonized corporate
framework reduced the incentive to flip by making local incorporation internationally credible
(Startup Estonia, 2024). Both cases support the same conclusion: financial ecosystem
investment without corresponding legal reform produces exactly the dynamic Georgia is
experiencing - startups that grow successful enough to leave. Romania offers a high-profile
illustration of the same dynamic: UiPath, founded in Bucharest and now one of the world's
most valuable enterprise software companies, reincorporated in the United States prior to its
2021 IPO. Figure 1 presents the conceptual framework of the study, illustrating how the two
theoretical lenses jointly identify the structural legal gaps driving the Delaware Flip and its
consequences for ecosystem development.

As the framework indicates, the legal gaps identified in the literature require empirical
verification through primary data. The following section describes the methodological

approach used to examine these gaps within the Georgian startup ecosystem.

3. METHODOLOGY

There is no public database of Delaware Flips. Georgian startups that reincorporate in
Delaware do not announce it - most treat the decision as routine paperwork. This created the
first methodological problem: how do you study a phenomenon that the people experiencing it
have little incentive to disclose?

Qualitative research methods are particularly well-suited to investigative contexts where the
aim is to understand how and why actors make decisions within specific institutional
environments, rather than to quantify outcomes across large populations (Creswell & Poth,
2018; Denzin & Lincoln, 2018). In entrepreneurship research specifically, qualitative
approaches are recognized as appropriate for examining the interpretive processes behind
founder decisions, particularly in nascent or understudied ecosystems where standardized
instruments do not yet exist (Gartner & Birley, 2002; Neergaard & Ulhgi, 2007). The decision
to employ a qualitative design in this study reflects both the nature of the research question:
why founders reincorporate in Delaware rather than simply how many do, and the absence of
any existing dataset from which a representative sample could be drawn.

Semi-structured interviews were selected as the primary instrument for gathering founder and
practitioner perspectives. This format allows respondents to address theoretically relevant
themes while retaining flexibility to introduce dimensions not anticipated in the original guide,
a property particularly valuable in exploratory institutional research (Brinkmann & Kvale,
2015; Merriam & Tisdell, 2016). Interview data were analyzed using inductive thematic
analysis, in which codes were developed from the data rather than applied from a
predetermined framework (Braun & Clarke, 2006).

The researcher's twelve-year engagement in Georgia's startup ecosystem as an
accelerator operator at MediaL.ab and jury member at startup competitions constitutes a form
of insider access that qualitative research has recognized as analytically valuable when made
transparent (Dwyer & Buckle, 2009). This position enabled triangulation of public records
against contextual knowledge of companies’ actual incorporation status and investor
relationships. Several companies profiled had previously engaged with MediaLab as program
participants; where prior professional contact may have shaped respondents' willingness to
disclose, this is noted in the relevant sections. The dual role of practitioner and researcher is
treated here not as a methodological liability but as a documented source of contextual access,
consistent with established practice in interpretivist inquiry (Patton, 2015).
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This study draws on two distinct sources of evidence. The research process began with
an initial screening of 88 Georgian startups that had successfully secured either the 100,000
GEL or 150,000 GEL startup grants from GITA. Following this comprehensive baseline
mapping, 28 startups were selected based on criteria of international investment readiness and
cross-border commercial activity. After, systematic documentary profiling of 28 Georgian tech
startups was performed. Company-level data was assembled from publicly available sources:
GITA's startup database, the ADB ecosystem report by Nanitashvili and Vandenberg (2023),
company websites, LinkedIn profiles, Facebook pages, and media coverage. Where public
records were incomplete or ambiguous - particularly on incorporation status and cap table
structure - the researcher’s professional network was used for verification, not as a primary
data source. The second source is fifteen semi-structured interviews with founders, legal
practitioners, and accelerator staff, conducted between 2022 and 2025.

3.1 Why these companies
The sample was constructed to match the scope of the research question, which concerns the
internationally active segment of the Georgian startup ecosystem, not startups as a whole. The
sample was built purposefully, not randomly. Purposive sampling is appropriate when the
objective is to examine a specific institutional phenomenon within a defined population rather
than to produce statistically representative results (Patton, 2015). Random sampling of
Georgian startups would have produced mostly companies that have never spoken to an
international investor - and the incorporation question simply does not arise for them. The
research question concerns the internationally active segment: companies that have sought or
received external investment, participated in accelerator programs, or made documented
attempts to raise capital beyond Georgia's borders. All 28 companies met at least one of these
criteria. They operated between 2018 and 2024, spanning FinTech, MediaTech, AgriTech, and
SaaS - roughly consistent with GITA's grant distribution over the same period (GITA, 2024).
Figure 2 presents the research design as a sequential flowchart, illustrating the two
parallel data collection streams and their convergence through thematic analysis toward the
study's findings.
Figure 2. Research design

Qualitative research design
Interpretivist paradigm - primary data collection
Georgia - 2022-2025
[

Documentary profiling Semi-structured interviews
Public records & databases Purposive sampling (Patton, 2015)
n = 28 startups n = 15 participants
GITA database - ADB report Interview guide: 3 thematic areas

Company websites - LinkedIn 9 founders
Media coverage 3 legal practitioners
FinTech - SaaS - MediaTech 3 accelerator program staff
AgriTech / DeepTech Avg. 40 min - 2022-2025

’ Thematic analysis + triangulation

Inductive coding - iterative reading - cross-source verification

SAFE notes - ESOP frameworks
Dispute resolution - Payment infrastructure

Four structural drivers of the Delaware Flip
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As the flowchart indicates, the two data streams were not treated as independent sources
but as complementary evidence: company profiles established whether and in what form
reincorporation had occurred, while interview data identified the structural reasoning behind
each decision.

3.2 The interviews

Fifteen people were interviewed - nine founders, two lawyers and an accountant who
work with startups, and three accelerator program staff. Conversations averaged 40 minutes. A
portion was recorded on video with participant consent; for the remaining interviews, key
themes and responses were documented following each conversation. All participants
consented to the use of their input for research purposes. Three - one lawyer and two founders
- asked not to be identified and appear throughout as Founder A, Founder B, and Legal
Practitioner 1.

The interview structure had three parts. First: when did the incorporation question come

up, and who raised it? Second: what specifically did the investor require, and what did they say
Georgian law could not provide? Third - and this was the most revealing question - what would
Georgian law have needed to look like for the flip to have been unnecessary?
Interview material was analyzed thematically. Responses were coded inductively across the
three interview themes, with recurring patterns - SAFE note requirements, ESOP concerns,
dispute resolution preferences, payment infrastructure constraints - identified through iterative
reading rather than applied in advance. Documentary and interview evidence were then
triangulated: the profiles established whether incorporation had occurred and in what form; the
coded interview material explained why.

4. RESULTS

The interview data produced four findings that came up repeatedly enough to be treated
as structural rather than anecdotal.

The first was SAFE notes. Eleven of the fifteen founders interviewed had encountered
a situation where an investor proposed a SAFE - Simple Agreement for Future Equity - as the
instrument for an early-stage round. In every case, the investor's legal team flagged that SAFE
notes are not a recognized instrument under Georgian corporate law (Coyle & Green, 2018).
The options were: restructure the deal using instruments Georgian law does recognize, which
investors found unfamiliar and their lawyers found time-consuming, or reincorporate in a
jurisdiction where the SAFE is standard. Most chose the latter. Several described the decision
as taking less than a week once the legal issue was identified.

The second was ESOP structures. Eight founders raised employee stock option plans
as a driver of the reincorporation decision, not always as the primary driver but consistently as
a contributing one. The problem is specific: founders and employees face risks of 'dead equity'
and unfavorable tax treatment. Georgian tax law and corporate law do not provide a framework
for granting options that vest over time, are forfeited upon departure, and are taxed at grant
rather than exercise - the opposite of market standard. Building an ESOP under Georgian law
requires bespoke legal architecture that is expensive, unfamiliar to employees, and not
recognized by international investors reviewing a cap table. Three founders described
situations where a senior hire - a CTO or VP of Product recruited from outside Georgia -
conditioned their acceptance on receiving equity in a structure they understood. Delaware
provided that structure. Georgia did not.

The third was dispute resolution. This came up less frequently in the initial interview
questions but emerged consistently when founders were asked about investor concerns during
due diligence. International investors, particularly US-based funds, expressed discomfort with
the prospect of resolving disputes in Georgian courts, because Georgian courts have no track
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record with startup-specific disputes, no established body of case law on convertible
instruments or IP ownership, and no specialized commercial bench. The Court of Chancery in
Delaware has over a century of exactly this precedent. Founders reported that several investors
explicitly named court jurisdiction as a condition of investment.

A fourth driver emerged consistently but was rarely named in policy discussions:
payment infrastructure. Stripe, the dominant payment processing platform for international
software sales, does not support Georgian-registered companies. The workaround is the same
as the flip itself: incorporate in the US. Without a Delaware or other US entity, a Georgian
Saas startup cannot open a Stripe account, cannot process international card payments through
the platform their customers expect, and cannot credibly sell software to global markets. For
founders building B2B Saa$S products, this is often the most immediate and operational reason
for the flip - more pressing in the short term than investor requirements or legal instruments.
Delaware incorporation does not just satisfy investors. It turns on the revenue tap.

The pattern was most pronounced among Al and FinTech companies, where US
investor networks and payment infrastructure constraints make reincorporation functionally
unavoidable; it was absent among Agro/DeepTech firms, whose investor base remains more
regionally oriented and less likely to require Delaware documentation as a condition of
investment.

Figure 3 consolidates the results of the documentary profiling and interview analysis,
presenting the key finding, the four structural drivers with their interview frequencies, the
sectoral distribution of the Delaware Flip, and the resulting ecosystem-level consequences.
Figure 3. Results

36% of internationally active startups reincorporated in Delaware

n = 10 of 28 companies profiled - all with documented international investor engagement

Absent SAFE note legislation Inadequate ESOP frameworks
11/ 15 respondents 8 / 15 respondents
9 of 11 cases - reincorporation Dead equity - adverse tax treatment
No specialized dispute resolution Payment infrastructure exclusion
6 / 15 respondents 7 | 15 respondents
Named as condition in 2 term sheets Most immediate driver in 5 of 7 cases

FinTech: 56% - SaaS: 50% - Logistics: 20% - AgriTech / DeepTech: %

Flip absent among companies with regionally oriented investor base

Ecosystem-level consequences

Tax revenue shift - Legal identity emigration - Reduced reform pressure
Absence of judicial precedent formation - No local legal expertise development

Taken together, these findings indicate that Delaware incorporation among Georgian
tech startups is not distributed randomly across the ecosystem but is concentrated precisely
where legal gaps and US investor networks intersect most directly.
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5. DISCUSSION

The costs of Delaware Flip are partly visible and partly not. The visible costs are
straightforward: legal fees for the reincorporation process, amount depending on the
complexity of the existing cap table. Tax obligations in Georgia do not disappear upon
reincorporation - founders retain personal tax residency and operational tax obligations - but
the corporate tax relationship shifts. Over time, as the company grows, the value accretion
occurs in the Delaware entity rather than the Georgian one.

The less visible costs are harder to quantify but arguably more significant. When a
company reincorporates in Delaware, its legal identity becomes American. Its cap table is
governed by Delaware law. Its disputes are resolved in Delaware courts. Its future investors
will expect Delaware documentation. The company may continue to employ people in Thilisi
and pay Georgian payroll taxes, but its institutional relationship with Georgia becomes
increasingly thin. The startup that was building Georgian ecosystem capital - employing
Georgian lawyers, using Georgian accountants, establishing precedents in Georgian courts - is
now building American institutional capital instead.

At scale, this is not a tax problem. It is an ecosystem development problem. Every
sophisticated legal transaction that migrates to Delaware is a transaction that does not develop
Georgian legal expertise, Georgian judicial precedent, or Georgian investor familiarity with
growth-stage instruments. The ecosystem's legal infrastructure does not improve through
disuse. North's (1990) framework predicts exactly this dynamic. When formal institutions fail
to provide the transactional environment that economic actors require, those actors find
workarounds - and in doing so, they reduce the pressure on institutions to reform. Delaware
Flip is a workaround. It solves the individual founder's problem efficiently. It does nothing for
the system that produced the problem.

The Triple Helix interpretation adds a layer. The state sphere in Georgia has invested
heavily in the financial dimension of ecosystem development - grants, accelerators, co-
investment programs. What it has not invested in is the legal dimension. The result is a Triple
Helix with one arm built and two underdeveloped: a government that can write checks but
cannot provide the institutional infrastructure that makes those checks compound into durable
companies. Mazzucato's (2013) entrepreneurial state argument is blunt on this point: financial
intervention without institutional construction produces dependency, not development. GITA
grants have created a generation of Georgian startups capable of reaching international
investors. The legal framework has ensured that a significant proportion of those startups, upon
reaching that milestone, leave. A natural policy response to high Delaware Flip rates is to make
staying financially attractive - tax breaks for domestic incorporation and grants contingent on
Georgian legal domicile. Several Georgian founders were aware of such proposals. None found
them compelling.

The reason is clear. They are making a judgment about whether Georgian incorporation
will make their next funding round easier or harder. If the answer is harder - because the next
investor will also require SAFE notes, also want Delaware documentation, and also prefer
Court of Chancery jurisdiction - then the subsidy delays the flip by one round at most. It does
not change the underlying calculation.

6. LIMITATIONS

The sample is not statistically representative of all Georgian startups. It was designed
to represent the companies for whom the incorporation question is live, which is the only
population relevant to this research. Because founders are sometimes reluctant to discuss
decisions that implicitly criticize the local system and occasionally reluctant to discuss them
with someone they know professionally, some responses were incomplete. Where that was
apparent, it is noted in the relevant sections rather than treated as absent data.
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7. CONCLUSIONS

This study set out to identify the structural legal factors driving Delaware incorporation

among Georgian tech startups and to assess their cumulative impact on ecosystem
development. The results establish that four specific legal gaps - absent SAFE note legislation,
inadequate ESOP frameworks, no specialized commercial dispute resolution, and exclusion
from global payment infrastructure - collectively make reincorporation functionally
unavoidable for internationally active startups. More than a third of the sampled companies
with international investor engagement had undergone full or partial Delaware incorporation,
concentrated in FinTech and SaaS and absent among regionally oriented sectors.
The study's principal contribution is reframing the Delaware Flip as a measurable institutional
signal rather than a founder preference, shifting analytical focus from individual behavior to
legal structure. It is the first study to quantify this prevalence among Georgian startups through
primary data and to identify payment infrastructure exclusion as an independent, often more
immediate driver than investor documentation requirements, a finding not previously
documented in the literature.

The instruments this study identifies are not theoretical. They exist in other

jurisdictions, they have been introduced by governments smaller and less resourced than
Georgia's, and their absence here has a measurable cost, not just in tax revenue, but in the
institutional capital that leaves every time a startup's legal identity moves to Delaware. Grants
and subsidies cannot fill that gap. The solution is legislative and policymakers who want to
understand what legislation is needed have, in this study, a starting point.
What this study cannot do is track what happens next. Whether Georgia introduces the relevant
reforms, and whether those reforms actually reduce reincorporation rates, are questions that
require longitudinal data this study does not yet have. The same framework applied to other
small economies facing comparable legal infrastructure gaps would test whether the four
drivers identified here are specific to Georgia or symptoms of a wider pattern - Romania, where
UiPath's reincorporation in the United States prior to its 2021 IPO offers perhaps the most
prominent European illustration of the same institutional logic, is a natural starting point for
that comparison. The question of what sustained Delaware Flip does to local legal talent, to
judicial development, to the long-term capacity of a legal system to handle sophisticated
transactions remains largely unexamined, and worth examining.
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Abstract: The rapid diffusion of artificial intelligence (Al) technologies is expected to
reshape labour demand, yet empirical evidence for emerging European economies remains
limited. This paper examines short-run trends in Al-related labour demand in Romania using
a high-frequency dataset of 1,874 online job postings from October 2025 to March 2026.
Adopting Web Labour Market Information (LMI) approach, the study aims to elucidate the
structural characteristics and professional archetypes of Al diffusion in Romanian economy.
Results highlight increasing concentration of Al-related labour demand in service sector
(35,8%) and a transition towards standardized production phase characterized by a robust
technical middle class. Evidence reveals a shift toward skills-based hiring behaviour, where
54% of vacancies do not require a formal degree. Furthermore, the market exhibits signs of
opportunistic upskilling, where employers are raising entry barriers. Hard skills were found
to be the strongest predictor of the number of years of professional experience required for a
position, whereas soft skills showed no statistically significant impact on the seniority level.
The objective of the paper is to deliver a quantitative assessment of the impact of Al
transformation on the Romanian labour market. By providing early empirical evidence from a
high-frequency vacancy dataset, the paper contributes to the literature on Al, labour markets,
and technological diffusion in emerging EU economies.

Keywords: Artificial Intelligence, Labour Market, Web Labour Market Intelligence,
Occupational Analysis, Emerging European Economies

1 Introduction

Technological progress arises not solely from capital accumulation, but also from the
cultivation of a culture that values the accumulation of meaningful knowledge and upholds
principles such as work ethic, discipline, and innovation (Mokyr, 2017). The labour market,
the legitimisation of work and the pursuit of practical knowledge are essential mechanisms
through which cultural values interact with economic factors to drive technological
advancement. These dynamics illustrate how cultural values and institutional frameworks
complement capital accumulation to foster sustained technological development. Social
acceleration is driven by technological advancements, which quicken the pace of life. This
faster rhythm, in turn, stimulates further technological innovation, creating a self-reinforcing
cycle of acceleration (Rosa & Trejo-Mathys, 2013). From the perspective of the labour market,
its dynamics are incompatible with the accelerated pace. While it is unable to react quickly to
accelerated technological change, it can itself be an obstacle to accelerated development.

In the case of the Romanian labour market, we identified four structural barriers that
undermine the large-scale diffusion of Al: demography, economics, education, and socio-
political factors. Demography refers to the aging workforce and population decline, which
limits the adoption of new technologies (OECD, 2025). Economic constraints include limited
investment in digital infrastructure, hindering the development and integration of Al solutions.
Educational gaps result from low level of digital literacy, low tertiary education participation
and outdated curricula that do not adequately prepare workers for Al-related skills (European
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Commission. Directorate General for Research and Innovation., 2024). Central and Eastern
European labor markets often manifests an acute mismatch between emerging digital demands
and existing workforce competencies (Askerc Zadravec et al., 2025). Socio-political factors
involve resistance to change and policy reluctancy to adress technology related
reglementations, both of which can slow the implementation of innovative technologies
(Tugwell, 1931). Al-exposed businesses may hire more non-Al workers if Al either boosts
worker productivity through task complementarity or, by replacing some roles, increases
overall productivity enough to create new demand for non-automated tasks (Acemoglu &
Restrepo, 2019). In emerging economies like Romania, Al tend to be treated as an
infrastructure for outsourcing rather then a driver of domestic innovation, treatening with the
trap of middle-income (Eichengreen et al., 2013). The asymmetrical nature of Al
implementation depends on a country's existing labour market composition and its level of
capabilities (Guarascio & Reljic, 2025). Countries with highly skilled workforces may
experience different patterns of Al adoption compared to those with predominantly low-skilled
labour, which in turn affects both economic outcomes and social dynamics.

The ability of an economy to capitalize on Al technologies largely depends on the
configuration of its human capital. In a pyramidal structure, the higher levels (research and
development specialists, machine learning researchers, algorithm engineers, cloud and
accelerated hardware experts) cannot perform their function without a broad base of workforce
with complementary basic digital skills and general digital competencies (OECD, 2023). At
the intermediate level, we identify two distinct groups, one of the applied engineering, which
translates solutions into scalable products (data engineers, developers, system architects, data
security and governance specialists), and the second group, consisting of domain translators
and transformation managers: professionals with dual expertise, both technological and sector-
specific (finance, health, industry), who redesign processes and ensure system compatibility
with a specific domain. They are capable of operating Al systems and collaborate in
multidisciplinary teams and generate endogenous technological advantage and determine the
rate at which proprietary solutions can be exported (Brynjolfsson et al., 2021). Focusing on
such roles reduces the gap between concept and industry-level adoption (Cohen & Levinthal,
1990). The emergence of Al-related vacancies indicates a paradigm shift where firms with high
R&D intensity and digital literacy grow more rapidly than non-adopters, signaling the intrinsic
value of specialized technical human capital as a catalyst for innovation-led growth (Acemoglu
etal., 2022).

A significant portion of labour market demand is communicated through specialised
online portals. The accelerated pace of Al deployment necessitates a shift from traditional,
time-lagged labour market surveys to real-time web-based Labour Market Information (LMI)
systems that utilise machine learning techniques (Boselli et al., 2018). These systems analyse
data from online job portals to provide up-to-date insights into labour market demand. Online
job advertisement main provocation derive from the fact that they are not using standard
taxonomy and the classification needed for extracting useful knowledge from unstructured text
(Boselli et al., 2018). Combining online Al postings with Al exposure index (Felten et al.,
2021), resulted in a conclusion, that greater exposure to Al has no significant employment
impact (Acemoglu et al., 2022). While the labour displacement remains a central concern for
the future of work, contemporary recruitment data indicates no substantial divergence in hiring
trends strictly based on role's level of Al exposure. Roles characterized as augmented have
consistently outpaced broader market hiring growth since mid-2024 (LinkedIn, 2026). Al job
postings have been used to define distinct job categories within Al domain. They have also
helped to identify the specific hard and soft skills required across these categories (Nakash &
Peretz, 2025). Adopting a multidimensional Web Labour Market Intelligence (LMI) approach
allows for a granular analysis of Al related jobs, confirming that Al is a transformative
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technology that penetrates almost all sectors of the economy, with varying degrees of intensity
(Demand for Al Skills in Jobs, 2021). In addition to automating tasks, the successful integration
of Al in the workplace requires adaptive strategies that emphasize the ongoing development of
human skills to ensure alignment with Al-supported workflows. (Babashahi et al., 2024).
Employees should possess not only the capability to utilize Al tools, but also the expertise to
incorporate them into business processes through effective teamwork. Communication,
problem-solving, management skills form the foundation of the soft-skill package required for
Al jobs (Lightcast, 2025). Skill-based hiring is often present for Al related jobs, lowering the
reward for degrees and suggesting alternative skill-oriented education (Bone et al., 2025). This
emergent skill-based paradigm invigorates Becker’s human capital accumulation theory
(Becker, 1964), shifting the focus from formal educational credentials back to the intrinsic
value of specialized, technical human capital, a dynamic portfolio that must be continuously
updated.

The Al labour market increasingly values soft skills and creativity. The co-occurrence
of Al expertise and creativity has become more pronounced since the introduction of large
language models (Wang et al., 2025). The opportunistic upskilling (Modestino et al., 2020)
refers to employers taking advantage of periods of high competitivity to raise technical and
experience requirements, even for entry-level positions. This practice often results in increased
barriers for new entrants to the workforce, making it more difficult for recent graduates and
those seeking career changes to secure entry-level roles. Following the framework of Web LMI
(Boselli et al.,, 2018), this study moves beyond traditional surveys to provide a
multidimensional view of the Romanian Al market. This approach allows for a granular
representation of knowledge across sectors and territories.

The purpose of this study is to capture the current state of Al-driven changes, such as
sector concentration or evolving skill requirements, on the Romanian labour market.
Specifically, the research aims to examine whether global trends, including increased demand
for digital and soft skills, are evident within Romania. To achieve this, we employ quantitative
analysis, providing a comprehensive assessment of both the impact of Al transformation and
the presence of international patterns in the local context.

2 Methodology
2.1 Data collection

The data collection was based on Al-related job postings for Romania sourced from
LinkedIn. To comply with strict scrapping policy of the company, but to avoid manually
gathering process, we used LLM-based data collection (RapidAPI). Conducted in March 2026,
the research utilised a RapidAl subscription granting access to the active LinkedIn jobs that
were posted during the last six months. To transform unstructured text into ordinal and
categorical variables, we first identified relevant keywords based on industry trends and the
specific requirements of Al-related roles. We used the keywords 'Al'", 'Artificial Intelligence’,
'‘Machine Learning’, 'Data Engineer or Developer or Scientist or Analyst', 'Software' and
'Intelligence’, together with the location filter 'Romania’, to extract detailed job descriptions.
This workflow ensures data gathering by automating both the identification and content
extraction steps. Covering a six-month period (October 2025-March 2026), we gathered
publicly available data from 6,551 Al vacancies.

2.2 Data pre-processing

Queries were constructed using Phyton to mark jobs as Al relevant based on a
predefined Al lexicon, resulting 1,958 relevant postings. To verify the results, we labelled each
job with its corresponding term from the lexicon. Entity extraction queries (automated searches
used to identify specific skill keywords within each job description) were employed to isolate
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relevant skills from lengthy text. Following this, normalisation was carried out by standardising
variations in terminology, while the categorisation process involved grouping similar skills into
predefined categories such as technical or interpersonal competencies. To ensure accuracy,
sample extracted skill was checked against the lexicon manually, and any discrepancies were
resolved. Python was used to mitigate the ambiguity of requirement language and to transform
raw descriptions into structured dataset suitable for statistical analysis. A ruled-based Natural
Language Processing (NLP) approach was utilized to convert qualitative descriptions into
quantitative variables: to capture numerical years of experience, to map educational level by
defining a four-tier hierarchy (Bachelor’s, Master’s, PhD and Not Specified) and scanning for
academic terminology. To address the high variance in technical terminology (e.g. “LLM” vs
“Large Language Models), Semantic Dictionary strategies were implemented. A Semantic
Dictionary is a tool that standardises different terms referring to similar concepts. This resulted
in the consolidation of specific technologies into broader professional domains; for example,
Docker, Kubernetes, and CI/CD were grouped under MLOps /Infrastructure. To address the
high number of skills and job titles, Principal Component Analysis (PCA) was performed on a
binary matrix of the top frequent 50 hard and 20 soft skills. This reduction generated five
distinct skill clusters, representing professional archetypes. After the statistical extraction of
clusters, a qualitative labelling process was performed. The core skill categories defined
through the PCA are presented in Table 1 and its component skills in Figure 1.

Table 1. Skills categories defined by PCA

Category Name Key Skills (High Defining Logic
Positive Loadings)
PC1. MLOps & Cloud Python, CI/CD, Focuses on the deployment and scaling of Al. These are
Infrastructure Kubernetes, Docker, roles that ensure models run reliably in production
AWS environments.
PC2. Data Science & ML Machine Learning, Focuses on modeling and insight. These roles require heavy
Research PyTorch, TensorFlow, | statistical and mathematical foundations.
SQL
PC3. Enterprise Backend Java, Microservices, Focuses on integration. This represents Al being built into
Engineering Spring, SQL large-scale, corporate software architectures.
PC4. Al Interface & Web React, TypeScript, Focuses on the user experience. These roles build the front-
Development JavaScript, Node.js end tools and web-apps that allow users to interact with Al.
PC5. Agile Project Delivery Agile, Scrum, Focuses on methodology. This category represents the "soft"
Communication, layer of the market—how Al projects are managed and
Problem-Solving delivered in teams.

Figure 1. PCA Heatmap
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2.3 Data analysis

Descriptive statistics were used to identify general patterns and tendencies and to check
if variables are biased. On a second level, we focused on identifying and verifying the strength
of relationships between our primary variables. We used Spearman correlation matrix analysis
because, for variables such as Experience, Degree, Skills, or Seniority, it uses ranks rather than
raw values. Spearman correlation is particularly suitable because these variables are often
ordinal and may not follow a normal distribution, making rank-based analysis more appropriate
than methods relying on raw values. Variables such as education and experience were
converted into ordinal scales based on predefined levels (education was ranked as not
mentioned = 0, bachelor's = 1, master's = 2, and PhD = 3). Experience was similarly categorised
according to numerical years or specified ranges, from 1 to 4. The number of hard and soft
skills was counted separately for each category, ensuring a clear distinction between technical
and interpersonal competencies. To determine how much one or more independent variables
contribute to a dependent variable we used linear regression analysis. The synthesized skills
components were utilised as independent variables in the OLS regression model. Finally,
inferential statistics (Kruskal-Wallis) was used to test if observed differences between groups
are statistically significant.

3 Results

3.1 Descriptive Statistics

Within our database, we identified 1,958 valid Al job listings. After removing agency postings
to avoid duplicates and ensure data integrity, we obtained 1,874 unique job listings. Sectors
with less than 10 postings, representing 9.66%, were aggregated in Other Sectors categories.
Distributions presented in Table 2 shows an IT dominance (services, consulting and software
development), with more than 50% of total.

Table 2. Job Postings Distribution by Sectors

Sector Job Percentage
Count | (%)

IT Services and IT Consulting 575 30,68%
Software Development 490 26,15%
Other Sectors (<10) 181 9,66%
Automotive & Manufacturing 174 9,28%
FinTech & Finance 172 9,18%
Technology, Information and Internet 93 4,96%
Professional Services 71 3,79%
Telecom & Media 69 3,68%
Engineering Services 25 1,33%
Internet Marketplace Platforms 14 0,75%
Computer and Network Security 10 0,53%

Service type Al jobs represent 35,8% of total, confirming that Romanian Al market is
primarily an outsourcing and service market. Most Al engineers are hired to work for other
clients rather than developing internal products in sectors like Automotive & manufacturing
(9,28%) and FinTech & Finance (9,18%). The high share of Other Sectors (9,66%), gathering
sectors with less than 10 postings, suggest that Al is widely spread across industries, rather
than being a niche. Analysis of Al jobs by categories reveals a clear market leader of Data
Engine (16.3%) that build the Al infrastructure. Presence of software engineers (SE) MLOps
on second position (13,4%) suggest that market is focused on deployment in production, also.
Data Scientist (6.2%) represent the specialised core that designs the logic needed for further
product implementation. The presence of 176 Management & Tech Lead (9,4%) indicates that
market is maturing into structured teams with dedicated leadership. Based on their prevalence,
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dominant technical skills are Phyton being present in 43,7% of all jobs, followed by SQL
(24,3%), CI/CD (18,5%), Java (16,7%), Kubernetes (15,7%), Docker (13,1%), AWS (13,3%)
and Machine Learning (11,4%). On soft skills, there are a set of competencies that appeared
consistently across the job descriptions: Agile (18.4%), Communication (15.8%),
Management/ Leadership (7.8%), Problem Solving (6.5%) and Collaboration (6.5%). Almost
16% of all job listings do not specify a seniority level, suggesting a high degree of flexibility
from companies which are hiring based on a skills approach rather than traditional experience-
based levels, as presented in Table 3. The most present seniority level is Mid-level (64,4%)
followed by Associate (9,7%) and Entry Level (7,6%).

Table 3. Job Postings Distribution by Seniority Levels

Seniority Level Average Job Percentage
experience | Count (%)
(years)

Not Specified 3,88 297 15,8%

Internship 0,00 13 0,7%

Entry level 0,99 142 7,6%

Associate 3,54 182 9,7%

Mid level 4,34 1206 64,4%

Executive/Management 4,68 34 1,8%

Mapping the average years of experience required for each level, we encounter more than 3
years difference between entry level and mid-level, while from mid to executive level the
difference is less than half year. The average required experience is 3,91 years (Figure 2).

Figure 2. Density Distribution of Al Experience Requirements

tion of Al Lxperience Requirements

-~ Mean: 3.91

10

When we mapped Seniority vs Job Category in Figure 3, we can identify which roles
are more likely to be Seniority-heavy.
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Figure 3. Seniority vs Job Category Heatmap Analysis
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The industry is heavily middle-weighted, focused on people who can deliver
immediately rather that those who need training. Numbers of Entry Level, especially for AI/ML
Engineer, or Not Specified (SE MLOps, Data Engine, Management, Agile), suggests that
companies are open to various levels of expertise as long as the core data skill is present.
Internship row is almost completely white. Dominance of Mid-level and Associate in SE
MLOps prove a high level of maturity of the market, companies looking for competent
workforce to run already standardized engineering processes. The analysis of educational
requirements in the dataset reveals that formal education is often secondary to demonstrate
technical proficiency. Most job listings do not explicitly specify degree requirements (54%).
When specified, bachelor’s degree is most often requested (31%) over a master or PhD degree
(14%). The regional distribution of Al job postings reveals a highly concentrated market.
Bucharest and the three main university centres (Cluj-Napoca, lasi, and Timisoara) account for
68% of jobs, with a substantial remote component (20%).

3.2 Correlation Analysis
For identifying the inter-relationships between our primary variables, we used a
correlation matrix presented in Tabel 4.

Table 4. Spearman Correlation Matrix of Al Job Requirements (o)

Seniority_ Nu | Exp_Nu | Education_Nu | Hard_Skills_Coun | Soft_Skills_Coun
m m m t t
Seniority_Num 1 0,645 0,090 0,346 -0,163
Exp_Num 0,645 1 0,131 0,353 -0,210
Education_Num 0,090 0,131 1 -0,082 0,061
Hard_Skills_Coun | 0,346 0,353 -0,082 1 -0,821
t
Soft_Skills_Count | -0,163 -0,210 0,061 -0,821 1
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The strongest observed correlation in the analysis is between Soft Skills and Hard
Skills, with a coefficient of -0.821. This value indicates a strong negative relationship, meaning
that highly technical roles mention fewer soft skills. This is a clear differentiation between Al
professionals and facilitators. On positive side, there is a strong correlation between Seniority
and Experience (0,645), meaning that as seniority level increase, the required year of
experience moves up. The analysis shows that education has a low correlation with all
measured parameters, variables being relatively independent. Specifically, holding a higher
degree does not predict seniority, and the skills required for roles are not closely tied to
educational degrees. Both Seniority (0.346) and Experience (0.353) have a moderate positive
correlation with the Hard Skills. As you move up on seniority, you are expected to know more
tools and as candidates accumulate more professional experience, they are likely to possess a
wider and more diverse technical skillset. It demonstrates a clear trend without being so strong
as to suggest that experience is associated with technical capability.

3.3 Regression Analysis

Using OLS regression analysis, we identify the answer for how much each additional
skill or degree add to the required years of experience. While the total database comprises 1874
job postings, the regression models were performed on a subset of 337 cases that provided
explicit data for all variables analysed: Seniority Level, Education level, Soft Skills and Hard
Skills, as independent variables, and Years of Experience as dependent variable. The model is
highly explanatory (R? = 0.425) for the variance in required years of experience, highly
significant (F = 9.83e°) and the Durbin-Watson (1.3) indicates no significant autocorrelation
in residuals. Results are presented in Table 5.

Table 5. OLS Regression Results

Variable Coefficient | Std, t- p- Conf, Conf,
(Beta) Error | Statistic | Value | Interval | Interval
Lower | Upper
(0.025) | (0.975)

const -0,6855 0,271 | -2,53 0,012 | -1,219 | -0,153
Education Num 0,1508 0,055 | 2,729 0,007 | 0,042 0,26
Hard Skills Count 0,0361 0,018 | 2,032 0,043 | 0,001 0,071
Soft_Skills_Count -0,0074 0,034 | -0,218 0,827 | -0,074 | 0,059
Seniority Num 0,8242 0,064 | 12873 |0 0,698 0,95

The negative value of Intercept suggests a certain entry barrier, a baseline experience
requirement. The most powerful predictors are Seniority (0,82) and Education (0,15). Every
increase in education adds 0,15 years to the expected experience level. Hard Skills
accumulation remain significant (p = 0,043), but Soft Skills has no statistical impact on
required experience.

3.4 Inferential Statistics

Given the non-normal distribution of skill counts, we employed the Kruskal-Wallis H-
test to compare technical requirements across groups. The null hypothesis states that the
median skills count is the same across all job categories. Rejecting it (p < 0.0001) means that
there is a statistically significant difference in the median number of hard skills requested
among the various Al job categories. The test resulted an H-statistic of 160,76, indicating that
job categories are defined by distinct level of skills.
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Table 6. Kruskal-Wallis H-test Results

Job_Generic Mean Median | Std N Mean

Hard Hard Dev sample | Rank

Skills | Skills Hard

Count | Count | Skills

Count

SE (MLOps) 15,1 16 1,586 251 1169,789
MLOps / Infrastructure 15,0 16 1,805 24 1156,917
SE (Enterprise) 15,0 16 1,639 159 1136,579
SE (Frontend) 14,7 16 1,866 210 1053,626
SE (Data Engine) 14,4 15 1,879 305 941,390
SE (Agile) 14,1 15 2,249 150 854,693
Data Scientist 14,1 15 2,034 116 853,845
Management & Tech Lead 14,1 15 1,971 176 852,097
Al/ML Engineer 14,0 15 2,400 110 845,882
Computer Vision Specialist 13,7 14 2,673 14 828,143
SE (Generalist) 14,0 14 2,022 167 809,446
Other Al Roles 13,2 14 2,600 187 672,497

All generic roles require between 13,2 and 15,1 mean hard skills. Engineering roles,
such as MLOps, Infrastructure and Enterprise, related with Al integration and scale, demand a
broader technical skill set (mean >15), highlighting the value placed on versatility in these
roles. Data Scientist and Al/ML Engineer positions have an average number of required skills
of 14.1 and 14.0, respectively. This relatively lower skill complexity suggests that these roles
prioritize specialized expertise in a few key areas, rather than a broad range of skills. In other
words, candidates are expected to possess deeper knowledge in core competencies, such as
advanced statistical modeling or machine learning techniques, instead of being familiar with
many unrelated tools. For example, a Data Scientist may be expected to demonstrate a high
level of proficiency in data analysis and statistical methods, while an AI/ML Engineer might
focus on mastering machine learning algorithms and frameworks. Relative to median required
skills, all job categories exhibit a low standard deviation, suggesting that these has a high level
of standardization.

4 Discussion

The empirical investigation into the Romanian Al labour market reveals a landscape
characterized by a transition toward a skill-based hiring paradigm, where competence often
outweighs formal credentials (Bone et al., 2025). This is typical of high-growth tech hubs
where the speed of innovation outpaces formal university curricula. Bachelor's remains the
most common academic requirement. The Spearman correlation analysis reveals a labour
market characterized by technical pragmatism. While required years of experience predictably
align with seniority levels, formal education shows a negligible relationship with career
advancement, suggesting that the Romanian Al sector prioritizes accumulated professional
expertise over academic credentials.

By synthesizing the results from 1,874 unique job postings, this study confirms that
Romania serves primarily as an outsourcing and service-oriented hub, with 35.8% of roles
explicitly categorized as service-type Al positions. This finding aligns with the theoretical
framework of Guarascio and Reljic (2025), which affirm that Al implementation is
asymmetrical and dependent on a country’s existing labour market composition and baseline
capabilities. The analysis of hiring criteria provides a contemporary validation of Becker’s
(1964) human capital accumulation theory, showing a shift where technical proficiency often
supersedes formal educational credentials: 54% of job listings omit degree requirements. The
middle-weighted nature of the market, where 64.4% of vacancies target mid-level
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professionals, indicates a preference for immediate delivery over long-term talent cultivation.
This preference potentially exacerbates the opportunistic upskilling trend described by
Modestino et al. (2020), where high competitiveness allows employers to raise experience
barriers, further marginalizing recent graduates. Employers’ average requirement of 3.91 years
of experience is raising entry barriers, as shown by few internships (0.7%) and a large gap
between entry- and mid-level jobs.

While sectorial analysis shows high service sector concentration, the distribution of job
categories suggests a more nuanced, cross-sectorial implementation hub architecture, with
deployment specialists (SE MLOps 13,4%) and structured teams with dedicated leadership
(Management & Tech Lead 9,4%). The presence of Associate-level positions (9,7%) signifies
that the Romanian Al sector is transitioning into a standardized production phase. The market
is no longer seeking pioneers (Entry Level 7,6%) to define the field, but rather a robust
technical middle class capable of independent execution in scaling and maintaining Al systems
within established corporate frameworks. Romania's Al labour market continues to be remote
friendly (20%) and concentrated in cities that host major universities (68%), underscoring the
crucial role that academic centres play in attracting this sector.

The empirical results of this study concerning soft skills within the Romanian Al labour
market provide a compelling counter-narrative to international trends, revealing a sector
currently defined by a separation between technical and human skills. While global literature,
such as that by Nakash and Peretz (2025), identifies communication (50.93%) as the most in-
demand Al skill and emphasizes a strong connection between leadership and technical
competencies, the Romanian market exhibits a sharp negative correlation (-0.821) between
hard and soft skills. The regression analysis in this study further underscores this structural
rigidity: while seniority and technical human capital are significant predictors of professional
experience requirements (p = 0.043), soft skills have no statistical impact on the required years
of experience (p = 0.827). This highlights a significant differentiation between technical
professionals and organizational facilitators. This disconnect suggests that while Romanian
firms are successfully adopting Al at a technical level, they may face the skill transformation
challenges noted by Babashahi et al. (2024), where the integration of Al tools into business
processes requires more effective teamwork and management skills. As demonstrated by
Askerc Zadravec et al. (2025), when organizations navigate technological disruptions, critical
competency shortages rapidly emerge in strategic HRM and employee development. However,
by ignoring soft skills at the recruitment level, the Romanian Al ecosystem risks exacerbating
these exact shortages, constructing highly technical but structurally isolated teams that lack the
relational framework required to manage the complex, ethical, and human-centric dimensions
of Al transformation.

A primary strength of this study is the application of real-time, high-frequency Web
Labour Market Information (LMI) systems, which offer a more granular view than traditional,
lagged surveys. By utilizing LLM-based data collection and Principal Component Analysis
(PCA), the research identifies five distinct professional archetypes that define the market's
technical core. However, a notable weakness is the six-month temporal window (October
2025-March 2026), which may not capture long-term cyclical shifts or the full impact of
technology. While these findings are highly representative of the Romanian Al sector,
generalization to other emerging European economies should be approached with caution,
because its specificity.

A critical direction for future research lies in performing a comprehensive gap analysis
between academic curricula and the industry demanded skill sets identified in this study. The
existing literature underscores a profound mismatch between the pace of evolution in formal
education and the requirements of the labour market (Dwivedi et al., 2024), often resulting in
a significant disconnect between academic training and industry priorities. To address the
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already identified structural barriers (demography, economics, education, and socio-political
factors), policy interventions must modernize educational curricula to align with the
requirements of the industry. Specifically, there is a need for specialized training in MLOps
and Data Engineering, which currently demand the broadest technical skill sets. To address a
possible skills gap and mitigate the structural barriers, it is imperative to enlarge formal
education opportunities to systematically provide the specialized technical and hybrid
competencies demanded by the industry, particularly as increasing attention is being paid to
candidates’ skills acquired outside formal education (Fuller et al., 2022). For the private sector,
it is recommended to move away from mid-heavy hiring, to loose the entry barriers and invest
in entry-level pipelines to ensure long-term workforce sustainability and counter the effects of
an aging workforce. Further research is needed to determine if this implementation hub status
evolves into domestic product innovation or remains a service-oriented niche. Within the
Romanian context, which is already constrained by outdated curricula and low tertiary
education participation, the risk of a skills gap is particularly acute, where academic programs
may fail to provide the specialized technical capital required for the modern Al workforce.
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