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Abstract

New-age start-ups increasingly build their products and operations around large language models (LLMs) and
continuously evolving Al systems rather than static software releases, requiring management practices fundamentally
different from traditional software venture management. Unlike conventional applications, LLM-integrated products
depend on models that are periodically retrained, fine-tuned, or swapped for newer versions, introducing continuous
change into a start-up’s core product logic. This paper examines how start-ups can manage this continuous integration
challenge, reviewing organizational dynamic capabilities needed for Al adoption, the emergence of Limos as an
operational discipline distinct from traditional MLOps, and the role of continuous experimentation in validating Al-
driven product changes. A comparative analysis contrasts MLOps and LLMOps operational requirements, and a
further comparison examines traditional startup management against AI/LLM-integrated management across
planning, iteration, and governance dimensions. The paper concludes that managing new-age, Al-native startups
successfully requires treating continuous model integration as an ongoing organizational capability rather than a one-
time technical implementation.

Keywords: large language models;, LLMOps; startup management; continuous integration, dynamic capabilities;
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1. Introduction

Startups that are based on generative artificial intelligence and large language models face a management challenge
that was not present for earlier software-based ventures. The underlying technology in the form of foundation models
is changing constantly through iterations initiated by the providers, modifications within the startup, or alterations in
prompt engineering and retrieval mechanisms. Management practice and theory were developed in an environment in
which software development was incremental but relatively stable. The underlying technology was taken as a given,
a context within which the venture was developed, but not an object of transformational change. The paper discusses
management practice in Al-native startups, presenting research on artificial intelligence and dynamic capabilities that
reveal how such ventures can configure around discontinuous innovations and outperform competitors through
experimentation and continuous adaptation (Cimino, Troise, Corvello, & Bresciani, 2025). At the same time, findings
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on generative Al utilization in entrepreneurial practice highlight the importance of gradual experimentation as a way
through which founders can develop their ability to wield such technologies as strategic assets (Gupta, 2024). The
paper explores the implications of continuous Al and large language model employment for venture management
practice. It aims to contribute to insights into the emergent praxis of managing Al-native organizations through a
discussion of LLMOps, dynamic capabilities, and continuous experimentation literature.

2. From Static Software to Continuously Learning Systems: What Changes for Startup Management

The shift from conventional software to LLM-integrated products changes several management assumptions
simultaneously. Where traditional software releases are versioned, tested, and deployed on a schedule the team
controls, LLM-based products often depend on models hosted or updated by third-party providers, introducing
external, less predictable change into the product's core behavior. Where traditional quality assurance relies on
deterministic test suites, LLM outputs are probabilistic, requiring new evaluation methodologies to detect quality
regressions after a model or prompt change. Table 1 summarizes the principal differences a founder or startup
operations lead must account for when moving from static software management to continuous AI/LLM model
management.

Table 1. Static Software Management versus Continuous AI/LLM Model Management

Management Dimension | Static Software Management Continuous AI/LLM Model Management

Source of change Internally scheduled releases Internal fine-tuning plus external model
updates

Quality assurance Deterministic test suites Probabilistic evaluation and output monitoring

Release cadence Planned, versioned deployments Continuous,  sometimes  provider-driven
changes

Failure mode Reproducible bugs Model drift, hallucination, and silent
degradation

3. LLMOps and Continuous Model Integration Practices

LLMOps has emerged as a specialized extension of machine learning operations (MLOps) specifically addressing the
operational demands of large language models, including prompt management, retrieval -augmented generation
pipelines, fine-tuning workflows, and continuous output monitoring (Pahune & Akhtar, 2025). Unlike traditional
MLOps, which centers on training and deploying a relatively stable predictive model, LLMOps must manage a layered
system in which the base model, the surrounding prompts, the retrieval or tool-use infrastructure, and downstream
application logic can each change independently, any one of which may alter the product's behavior. For a resource-
constrained startup, this means the operational discipline once reserved for large-scale machine learning teams, model
versioning, automated evaluation pipelines, and rollback procedures, must be adopted early and proportionate to team
size, since even a small startup's product behavior is now subject to the same continuous-change dynamics as a large
enterprise's Al systems.
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4. Organizational and Dynamic Capabilities for Managing Continuous Al Integration

Beyond the technical operations layer, managing a startup through continuous Al integration requires organizational
capabilities that extend the dynamic capabilities framework, sensing new model capabilities as they emerge, seizing
opportunities to integrate them, and reconfiguring internal processes and product roadmaps accordingly. Empirical
research on startups in entreprencurial ecosystems undergoing Al-driven disruption finds a strong positive relationship
between a venture's dynamic capabilities and its performance during periods of rapid technological change, with Al
integration itself identified as a key driver of ecosystem-wide success (Cimino et al., 2025). Practically, this suggests
startups need a designated function, whether a formal Al or ML lead or a rotating responsibility within a small
founding team, tasked with continuously monitoring model releases, evaluating whether new capabilities warrant
integration, and managing the technical debt that accumulates from successive model swaps. Because generative Al
adoption research shows founders build capability incrementally through hands-on experimentation rather than one-
off training (Gupta, 2024), management practices should explicitly budget time and resources for continuous, low-
stakes experimentation with new models rather than treating Al integration as a single completed project.

5. Continuous Experimentation as a Management Discipline

Continuous model integration is inseparable from continuous experimentation: since model updates can change
product behavior in subtle ways, startups need systematic methods for detecting whether a given change improves or
degrades the customer experience before it is fully rolled out. Research on experimentation and start-up performance
finds that ventures which adopt structured testing methods, such as A/B testing, to validate product changes before
broad deployment demonstrate measurably better performance outcomes than those relying on ad hoc judgment alone
(Koning, Hasan, & Chatterji, 2022). Applied to AI/LLM integration specifically, this implies startups should treat
each model or prompt change as a testable hypothesis, evaluated against defined output-quality metrics and customer
engagement signals, rather than deploying changes directly to the full user base. This discipline is particularly
important for Al-native startups because the probabilistic nature of LLM outputs makes regressions harder to detect
through manual review alone, increasing the value of systematic, metric-driven experimentation as a standing
management practice rather than an occasional exercise.

Table 2. Comparative Analysis of MLOps and LLMOps Operational Requirements

Operational Dimension MLOps

Core artifact managed Trained predictive model Base model, prompts, and retrieval pipeline
jointly

Update source Internally retrained on new data Internal fine-tuning plus external provider
updates

Evaluation approach Accuracy, precision, recall metrics Output quality, hallucination rate, and human
evaluation

Typical failure Model performance decay over time Hallucination, prompt drift, and silent
behavior change

6. Responsible AI Governance in Continuous Integration Contexts

Continuous integration of Al systems also raises governance questions that intensify as change becomes more frequent
and less centrally controlled. Qualitative research on responsible Al adoption in startups identifies five recurring
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themes shaping how founders approach these questions: innovativeness balanced against reflexivity, proactiveness
balanced against anticipation of risk, risk-taking tempered by reflexive review, autonomy paired with inclusion of
diverse perspectives, and competitive aggressiveness balanced against responsiveness to stakeholder concerns
(Alshibani, Korayim, Mehrotra, & Agarwal, 2025). Applied to continuous model integration specifically, this suggests
startups should build lightweight but consistent review checkpoints into their integration pipeline, checking each new
model or prompt version not only for output quality but also for shifts in bias, safety, or factual reliability, rather than
assuming responsible behavior observed in an earlier model version will persist automatically after an update. Editorial
perspectives on LLMs in business likewise emphasize that transparency and trust-building practices are now central
management concerns wherever Al systems are embedded in customer-facing decisions (Seker, 2024).

7. Comparative Analysis: Traditional versus AI/LLM-Integrated Startup Management

Bringing these threads together, Table 3 compares traditional startup management practices against the adapted
practices required when a venture's core product depends on continuously evolving Al and LLM capabilities. The
comparison spans planning, iteration, and governance, the three areas most affected by the shift from static to
continuously changing underlying technology.

Table 3. Traditional Startup Management versus AI/LLM-Integrated Startup Management

Management Area Traditional Startup Management AI/LLM-Integrated Startup Management

Roadmap planning Fixed feature roadmap tied to release cycles | Roadmap adapts as new model capabilities
emerge
Iteration method Sequential feature testing Continuous experimentation on model and

prompt changes

Team structure Generalist engineering roles Dedicated capacity for model evaluation and
monitoring
Governance focus Code review and security testing Output quality, bias, and safety review per

model version

8. Challenges and Limitations

Managing continuous AI/LLM integration exposes startups to distinctive risks. Dependence on externally hosted
models introduces a supply-chain risk unfamiliar to earlier generations of software startups: a provider's model update,
deprecation, or pricing change can alter a startup's product economics or behavior without warning. The talent and
cost burden of maintaining LLMOps discipline, evaluation pipelines, monitoring dashboards, and rollback procedures,
can be disproportionately heavy for very early-stage teams, creating a tension between operational rigor and resource
constraints that larger, better-funded competitors do not face to the same degree. There is also a risk of experimentation
fatigue: continuous testing of model and prompt changes, while valuable, adds process overhead that can slow
decision-making if not scoped proportionately to the stakes of each change. Finally, responsible Al research cautions
that the same qualities that make startups agile, willingness to move fast and take risks, can conflict with the reflexive
review needed to catch subtle harms introduced by a model update, requiring founders to deliberately balance speed
against oversight rather than assuming agility alone will surface problems in time.
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9. Conclusion

Managing a new-age startup built on continuously evolving Al and LLM capabilities requires rethinking management
practices that assumed a stable underlying technology stack. The comparative analysis presented here shows that the
shift touches roadmap planning, iteration methodology, team structure, and governance simultaneously, not just the
engineering function responsible for deploying models. Startups that build dynamic capabilities for sensing and
integrating new Al capabilities, adopt continuous experimentation as a standing discipline, and embed responsible Al
review into every model update, rather than treating these as one-time implementation tasks, are best positioned to
manage the genuinely continuous nature of Al integration as a durable organizational competency.
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